@mummmmmmmnum MISCELLANEOUS PAPER EL-31:9

, INFORMATION SUMMARY, AREA OF CONCERN:
O oy Corps BUFFALO RIVER, NEW YORK

by

C. R. Lee, D. L. Brandon, J. W. Simmers,
H. E. Tatem, J. G. Skogerboe

Environmental Laboratory

,_A«F—D STAQ%‘ DEPARTMENT OF THE ARMY
,,;‘) n : Waterways Experiment Station, Corps of Engineers
g % 3909 Halls Ferry Road, Vicksburg, Mississippi 39180-6199
W2
4 pnc«'d\
E LECTE
PR29 1981)

March 1991
Final Report

Approved For Public Release; Distribution Unlimited

Prepared for US Environmental Protection Agency
Great Lakes National Program Office
Assessment and Remediation of Contaminated Sediment Program
Chicago, lllinois 60604

Monitored by US Army Engineer Division, North Central
Chicago, Hlinois 60605-1592




Destroy this report when no longer needed. Do not return
it to the onginator

The findings in this report are not to be construed as an official
Department of the Army position unless so designated
by other authonzed documents

The contents of this report are not to be used for

advertising, publication, or promotional purposes

Citation of trade names does not constitute an

official endorsement or approvai of the use of
such com nercial products.




REPORT DOCUMENTATION PAGE o
OMB No. 0704-0188
Public reporting burden tne thy, cnilection of information 1w estimated to average Y hout per resp tuding the time for reviewing instructions, searching existing data sources,
gatherrrg and 9 the data ofeded, and compieting and reviewing the collection ot information  Send ding this burden estimate o any other aspect of this
cabectron 37 ‘ator incuding sug (01 teducing thy burden 1o Washington Headquarters Services, Directorate {or information Operations and Reports, 1215 Jefferson
Davis Highway, Suite 1204, Adington, VA $2202-4302, and 10 the OHice of Mznagement and Sudget, Paperwork Reduction Project (0704-0188), Washington, OC 20503
e YT vt i Tl S — T T
1. AGENCY USE ONLY (Leave blank} | 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
March 1991 Final report
1 —n——u_.—u-'-'.
4, TITLE AND SUBTITLE 5. FUNDING NUMBERS
Information Summary, Area of Concern: Buffalo River,
New York
8. AU‘I’ﬂOR(S)

C. R. Lee, D. L. Brandon, J. W. Simmers,
H. E. Tatem, J. G. Skogerboe

pomsma . - A———————— e
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) . 8. PERFORMING CRGANIZATION
REPORT NUMBER

USAE Waterways Experiment Station, Environmental
Laboratory, 3909 Halls Ferry Road, Vicksburg, MS Miscellaneous Paper
39180-6199 EL-91-9

['9. SPONSORING / MONITORING AGENCY NAMEzSF AND ADDRESS(ES) 10. SPONSORING / MONITORING

AGENCY REPORT NUMBER
US Environmental Protection Agency, Great Lakes National
Program Office, Chicago, IL 60604

USAE Division, North Central, Chicago, IL 60605-1592
1. SUPPLEMEN'I-’;RY NOTES

Available from National Technical Information Service, 5285 Port Royal Road,
Springfield, VA 22161

Y T Y Y S ———
12a. DISTRIBUTION /AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

Approved for public release; distribution unlimited

[13. ABSTRACT (Maximum 200 words)

The Water Quality Act of 1987, Section 118, authorizes the Great Lakes National
Program Office (GLNFQ) to carry out a 5-year study and demonstration project,
Assessment and Remediation of Contaminated Sediments (ARCS), with emphasis on the
removal of toxic pollutants from bottom sediments. Information from the ARCS
program is to be used to guide the development of Remedial Action Plans (RAPs)
for 42 identified Great Lakes Areas of Concern (AOCs) as well as Lake-wide
Management Plans. The AOCs are areas where serious impairment of beneficial uses
of water or biota (drinking, swimming, fishing, navigation, etc.) is known to
exist, or where environmental quality criteria are exceeded to the point that
such impairment is likely. Priority consideration was giver to the following
AOCs: Saginaw Bay, Michigan; Sheboygan Harbor, Wisconsin; Grand Calumet River,
Indiana; Ashtabula River, Ohio; and Buffalo River, New York.

(Continued)

14. SUBJECT TERMS 15. NUMBER OF PAGES

See reverse 76, PRICE CODE
BT T Y T Y S e T T ——E A ——— m‘
17. SECURITY CLASSIFICATION ] 18. SECURITY CLASSIFICATION ] 19. SECURITY CLASSIFICATION [ 20. LIMITATION OF ABSTRACT

OF REPOKT OF THIS PAGE OF ABSTRACT

UNCLASSIFIED UNCLASSIFIED

NSN 7540-01-280-5500 Standard Form 298 (Rev 2-89)

Prescnibed by ANSI 5t 239-18
298-102




13, (Concluded).

The Environmental Laboratory of the US Army Engineer Waterways Experiment
Station (WES) was asked to review existing data and information for each of the

five priority AOCs.

The approach used by WES was to bring together WES scien-

tists who have been conducting research on the various aspects of contaminant
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SUMMARY

The Water Quality Act of 1987, Section 118, authorizes the Great Lakes
National Program Office (GLNPO) to carry out a 5-year study and demonstration
project, Assessment and Remediation of Contaminated Sediment (ARCS), with
emphasis on the removal of toxic pollutants from bottom sediments. Informa-
tion from the ARCS program is to be used to guide the development of Remedial
Action Plans (RAPs) for 42 identified Great Lakes Areas of Concern (AOC) as
well as Lake-wide Management Plans. The AOCs are areas where serious impair-
ment of beneficial uses of water or biota (drinking, swimming, fishing, navi-
gation, etc.) is known to exist, or where environmental quality criteria are
exceeded to the point that such impairment is likely.

Priority consideration was given to the following five AOCs: Saginaw
Bay, Michigan; Sheboygan Harbor, Wisconsin; Grand Calumet River, Indiana;
Ashtabula River, Ohio; and Buffalo River, New York,

The ARCS program is to be completed during the period 1988-1992. The
overall objectives of the program are to

a. Assess the nature and extent of bottom sediment contamination at
selected Great Lakes AOC.

b. Evaluate and demonstrate remedial options, including removal,
immobilization, and advanced treatment technologies, as well as
"no-action" alternatives.

¢. Provide guidance on assessment and remedial action to the various
levels of government in the United States and Canada in the imple-
mentation of RAPs for the areas of concern, as well as direction for
future evaluations in other areas.

The Environmental Laboratory of the US Army Engineer Waterways Experi-
ment Station (WES) was asked to review existing data and information for each
of the five priority AOCs. The approach used by WES was to bring together WES
scientists who have been conducting research on the various aspects of contam-
inant mobility in the aquatic environment and develop a list of information
required to evaluate the potential for contaminant mobility (see Table 1 of
main text). All contaminant migration pathways were considered, as shown in
Figure 1 (main text). A team of WES scientists then visited the RAP coordina-
tor and associated staff for each AOC. Corps Districts responsible for the
navigation projects in each AOC were also visited. During these meetings,
discussions centered around what information was available for each item on
the list of information developed by WES. Sources of additional information

were obtained from the discussions.




This report summarizes the information obtained for the Buffalo River
AOC. It is arranged for information retrieval by subject in a quick and easy
manner (GLNPO Subject-Reference Matrix). Data and information from numerous

reports have been included as figures and tables; wherever possible, the
reference sources are identified.




PREFACE .
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INFORMATION SUMMARY, AREA OF CONCERN:
BUFFALO RIVER, NEW YORK

INTRODUCTION

Background

The Water Quality Act of 1987, Section 118, authorizes the Great Lakes
National Program Office (GLNPQO) to carry out a 5-year study and demonstration
project, Assessment and Remediation of Contaminated Sediments (ARCS), with
emphasis on the removal of toxic pollutants from hottom sediments. Informa-
tion from the ARCS program is to be used to guide the development of Remedial
Action Plans (RAPs) for 42 identified Great Lakes Areas of Concern (AOCs) as
well as Lake-wide Management Plans (Figure 2).

The AOCs are areas where serious impairment of beneficial uses of water
or biota (drinking, swimming, fishing, navigation, etc.) is known to exist, or
where environmental quality criteria are exceeded to the point that such
impairment is likely. Priority consideration was given to the following five
AOCs: Saginaw Bay, Michigan; Sheboygan Harbor, Wisconsin; Grand Calumet
River, Indiana; Ashtabula River, Ohio; and Buffalo River, New York.

Each state has established RAP coordinators to develop a RAP for each
AOC. Most RAP coordinators state that there is a need to develop guidance to
interpret the information in a manner that will allow decisions to be made
about each AOC. The following summarizes the status of the RAP reports for
the five priority AOCs:

Area of Concern Status

Saginaw Bay Final RAP

September 1988
Grand Calumet River Draft RAP

January 1988

Sheboygan Harbor Draft RAP - December 1988
Buffalo River Final RAP - November 1989
Ashtabula River Draft RAP - September 1989

Purpose
The purpose of this report is to summarize the information collected
during meetings with RAP coordinators and Corps Districts to find out what

information was available on contaminant migration at each of the five prior-
ity AOCs.
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Scope
Information collected during visits with RAP coordinators and Corps
Districts is summarized. Sources of additional information have been refer-
enced so that these can be contacted at a later date. Documents that were
mentioned during meetings with RAP coordinators, but were not available at the
time, are referenced so that they can be obtained, if desired. Retrieval of
information by subject in a quick and easy manner was a goal of this report.
Abbreviations
Definitions of abbreviations used in this report are given below for the
convenience of the reader.
USEPA V - US Environmental Protection Agency Region V
USEPA II - US Environmental Protection Agency Region II
NYSDEC - New York State Department of Environmental Conservation
NYSDOH - New York State Department of Health

IWD/OR - Inland Waters Directorate, Ontario Region, Environment
Canada

MOE - Ontario Ministry of the Environment

USACOE - US Army Corps of Engineers

SUMMARY OF INFORMATION

Boundary of AOC
The location of the Buffalo River AOC is shown in Figure 2. The Buffalo

River watershed is approximately 446 square miles* (outlined with dashed
lines) and includes the Cayuga Creek, Buffalo Creek, and Cazenovia Creek. The
boundary of the Buffalo River, NY, AOC is shown in Figure 3.
Contaminants of concern

At least 15 subprojects have been conducted to monitor water, sediment,
or biota in the Buffalo River (Table 2). Data from these initial subprojects
plus more recent studies have been collected, and the contaminants of concern
have been tabulated according to water, sediment, or biota in Table 3. Con-
taminants include a mix of metals and organic compounds. The New York State
Health Department issued a 1987-1988 fish and wildlife advisory to eat no carp

from the Buffalo River due to elevated PCBs and chlordane tissue contents,

* A table of factors for converting non-SI units of measurements to SI
(metric) units is presented on page 11.
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Levels of PCBs and DDT (and metabolites) in carp are stated to pose a risk of
toxicity to piscivorous wildlife inhabiting the river. Young-of-year spottail
shiners have been collected by NYSDEC in 1985 and 1987 with levels of PCBs
exceeding NYSDEC criteria.

A summary of impairments and potential sources and causes for the Buf-
falo River AOC is shown as Table 4.
Levels of contaminants

The highest concentrations of contaminants found in Buffalo River sedi-
ments and biota are listed in Tables 5 and 6. Ranges of water quality parame-
ters are shown in Table 7.

Volume of contaminated sediments

Based on average annual peak daily flow of the Buffalo River for a 45-
year period of record (1940-1985) of 12,300 cfs, the average annual suspended
sediment yield for the drainage basin has been estimated as 94,100 tons. The
dredged volume is actually lower than the recorded inflowing suspended sedi-
ment data. The volume of sediment in the navigation channel of the Buffalo
River has been estimated to be 100,000 to 125,000 cubic yards. Information on
the volume of sediment outside the navigation channel was not found. There
are limited data to indicate the volumes of sediment contaminated with spe-
cific contaminants at specific levels of contamination.

Sedin..nt data

At least five major sediment sampling studies have been conducted on the
Buffalo River. The locations of the sampling sites are shown in Figures 4a,
4b, and 4c. More specific locations and sediment data for each study are
presented in Figures 5-12 and Tables 8-23g. The USACOE has taken one large
composite sediment sample in August 1989 near Buffalo Color to conduct sedi-
ment treatability tests. The results of these tests will be available within
12 months. Additional sediment samples were collected in 1989 (Laniak et al.
1990). These data are reported in Table 23h. The Toxicity/Chemistry Work
Group of the ARCS Program planned sediment sampling in the Buffalo River
during 1990 (USEPA 1990; Figure 4d).

Water quality data

Monitoring of surface water quality is the Buffalo River and tributaries
of the Buffalo River watershed is summarized in Table 24 for the locations
shown in Figures 13 and 14. Selected data are presented in Table 7 and
Tables 25a-28a. Water and suspended sediment samples were collected during

dredging (Smith, Glowacky, and Crerar 1984; Tables 28b through 28e).
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Monitoring of groundwater has been conducted by the US Geological Survey
(USGS) at selected Hazardous Waste and Contaminated Sites (Tables 29 and 30).
Low dissolved oxygen during August has been identified as contributing to poor
water quality for biota in the Buffalo River.
Point source discharges

Point source discharges have been documented in relation to industrial
discharges and waste loadings from flow and USEFPA priority and special pollut-
ant concentrations measured at industrial outfalls. The locations of major
discharges are shown in Figure 15 (Nos. 3, 4, 5, 6). Selected waste loading
data are presented in Tables 31-35,
Nonpoint source discharges

Locations of storm sewer discharges are shown in Figure 14. Selected
storm sewers have been monitored to document migration of contamirants through
surface runoff (Table 36).
Waterway hydraulics/watershed hydrology

A recent study has estimated the sedimentation and shoaling rates for
the Buffalo River (USAE District, Buffalo 1988, R29*). Sediment discharge

relationsbips have been developed (Table 37). Locations of sediment sampling
and cross sections for the sedimentation analysis are shown in Figures 16 and
17. A summary of shoaling rates is presented as Table 38,

Air quality
No air quality data were identified.

Potential hazardous

waste sites/Superfund sites

Potential migration of contaminants from five contaminated sites has
been identified (NYSDEC 1988, R16). The location of these sites is shown in
Figure 18 and described in Tables 39-48,

The Times Beach-Site 241 (915080) is located adjacent to Lake Erie near
the head of the Niagara River. The Corps of Engineers used this 18.6-hectare
(46-acre) site for disposal and containment of dredged material from the Buf-
falo River, Buffalo Harbor, and the Black Rock Canal from 1971-1976. Approxi-
mately 420,500 cubic meters (550,000 cubic yards) of dredged material has been
deposited at the site. In the summer of 1981, the Corps of Engineers col-

lected 16 dredged material samples from the site. The samples were analyzed

* See list of References at conclusion of text.

15




for a number of organic and inorganic constituents; the results are presented
in Table 39.

Three monitoring wells were installed by the USGS in the containment
site in 1982. 1In January 1983, the three monitoring wells installed at the
site were sampled, and a surface water sample was collected by the USGS. Each
sample was analyzed for priority pollutants. The results of the analyses are
presented in Table 40,

Two other dredged material containment sites, the Small Boat Harbor
containment site located in the Buffalo Outer Harbor and the Buffalo Harbor
containment site located adjacent to the Bethlehem Steel Corporation plant
along Lake Erie, were sampled in a similar manner. The results of the subsur-
face and surface water samples at these sites are presented in Table 41.

The Mobil 0il Corporation-Site 141 (915040) is located in the southern
part of the city of Buffalo adjacent to the Buffalo River at mile 4.9. The
site was used to dispose of unknown quantities of noncontact cooling water
silt, air flotation unit sediments, gravity separator sediments, tetraethyl
lead, lube sludges, spent catalysts, and soil contaminated with asphalt and
fuel oil. It is expected that there is contaminant migration to the Buffalo
River from the disposal site. The material underlying the disposal site is
sand, which has a high permeability; thus, the groundwater may move freely
toward the river. One soil sample was collected by USGS in 1982 from each of
four test borings. Each sample received lead analysis and a GC/MS acid-base
natural scan for organic compounds. The results of the analyses indicate
elevated levels of lead (920 pg/g maximum, 238 ug/g mean). No organic prior-
ity pollutants were quantified. Analyses of four additional soil samples
collected by USGS in May 1983 and analyzed for organic parameters are
presented in Table 42,

The McNaughton-Brooks, Incorporated-Site 138 (915034) is located in the
city of Buffalo near the Buffalo River at mile 4.7. Solvents such as xytol,
toluol, and paint sludges wers disposed on a rubble pile at the site until
1966. The clay encountered inhibits vertical migration of contaminants. The
concentration of synthetic organic compounds in the soil samples analyzed
indicates that horizontal migration off the disposal site may have occurred.
One soil sample was collected by USGS in 1982 from each of four boreholes and
analyzed for cadmium, chromium, lead; a GC/MS acid-base neutral scan for
organic compounds was also performed. Lead was the only inorganic constituent

identified at elevated levels. The maximum and mean values for lead and the
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organic priority pollutants quantified are presented in Table 43. Organic
parameter analyses of four additional soil samples collected by USGS in May
1983 are presented in Table 44,

Allied Chemical-Site 107 (915004) is located in the southern part of the
city of Buffalo and is adjacent to the Buffalo River at mile point 4.5, The
site had a sludge lagoon in which an unknown quantity of spent vanadium
pentoxide catalyst, sulfate sludges, sulfuric acid, nitric acid, salts, slag,
and polymerized "sulphan" were deposited. The lagoon operated between 1930
and 1977. Since then, it has been excavated and filled with clean fill. No
geologic data were obtained for this site. Three monitoring wells were
drilled by the owner between the disposal site and the Buffalo River. Nc
drilling logs were availatle. Three monitoring wells were sampled by the USGS
in July 1982, Each water sample was analyzed for chromium, copper, lead,
nickel, and vanadium. The results presented in Table 45 indicate elevated
levels of lead and nickel.

Buffalo Color Corporation-Sites 120-122 (915012-a.b.c) are located in

the southern part of the city of Buffalo and are adjacent to the Buffalo River
at mile point 4.1. Three disposal sites have been identified on the property:
two lagoons for iron oxide sludge which were used from 1930-1963; a weathering
area which may contain traces of crganics in metal sludge; and a 774-foot well
used to dispose of 3.5 million gallons of 40 percent ammonium sulfate from
1957-1963. The geology of tlie site consists of 2.1 to 5.1 meters (7 to

20 feet) of fill. The site is underlain with Onondaga Limestone. The deep
well extends to the bottom of the Lockport Dolomite or uppermost portions of
the Rochester Shale. A 6l-meter (200-foot) steel casing extends from the
surface through the Camillus Shale. Two complete soil samples collected and
analyzed in December 1982 by the owner showed concentrations presented in
Table 46,

Soil samples obtained below the two closed lagoons indicated the
presence of similar compounds. A detailed site investigation program is cur-
rently under way at this facility. The precximity of these sites to the river
and the concentrations of organic and inorganic compounds indicate a signifi-
cant potential for contaminant movement to the river.

Spills

No information was available concerning spills that have occurred in the

Buffalo River.

17




Adjacent land use contaminant sources
Current adjacent land use is shown in Figure 19. Most of the property

near the Buffalo River is currently being used for industrial, manufacturing,
and transportation operations, or is vacant. Some facility activities include
flour milling, cereal and grain processing, grain transportation and distribu-
tion, cement distribution, furniture making and refinishing, metal recycling,
dye manufacturing, tire recycling, oil storage and dehydration, and sulfuric
acid production.

The watershed of the Buffalo River is roughly triangular in shape, as
the basin map (Figure 2) shows, and has a drainage area of about 446 square
miles. There are three major streams in the watershed: Cayuga Creek, Buffalo
Creek, and Cazenovia Creek,

Cayuga Creek is the northernmost of the three major streams in the Buf-
falo River Basin. It is 40 miles long and drains 128 square miles of Erie,
Genesee, and Wyoming counties. The lower reaches of Cayuga Creek pass through
the residential communities of Lancaster and Depew. The upland areas are
primarily farmland and wooded areas.

Buffalo Creek drains an area of 150 square miles and joins Cayuga Creek
8 miles above Lake Erie to form the Buffalo River. It is 43 miles long from
its source near Java Center in Wyoming County to its confluence with Cayuga
Creek. The land adjacent to Buffalo Creek is primarily farmland and woods.
Buffalo Creek passes through several small communities.

Cazenovia Creek joins the Buffalo River about 6 miles above Lake Erie.
The total watershed area is 138 square miles. Cazenovia Creek is similarly
typified by agricultural and wooded sections of land, with several small resi-
dential communities and scattered park and recreational areas.

Bioassay data

Limited bioassay data are available for the Buffalo River AOC. Acute
toxicity bioassays were conducted with Daphnia magna and Hyaiella azteca
(NYSDEC 1988, R16). Chronic toxicity bioassays were conducted with Ceriodaph-
nia dubia. Laboratory variation in test results led to inconclusive test
results. Bioaccumulation bioassays were conducted with fathead minnows. None
of the contaminants bioaccumulated in test organisms were not found in the
sediment tested. These tests were inconclusive,

Biological data
The Buffalo River drainage basin provides a wide variety of fish habitat

conditions. Basin conditions range from brook trout habitat in some upper
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stream reaches (. varmwater species hebitat in the lower urban areas. Trout,
salmon, black bass, and northern pike are among the many species found within
the watershed. The NYSDEC stocks the Little Buffalo Creek (on Cayuga Creek
system), the main Buffalo Creek, and the East Branch Cazenovia Creek with
trout. Como Park Lake (Cayuga Creek) is stocked with panfish. In addition,
the Buffalo Harbor is stocked with trout.

Fish, clams, mussels, and algae have been sampled or exposed to the
Buffalo River AOC. Sampling locations for these studies are shown in Fig-
ure 20, and data are presented in Tables 49-56. Based on fish tissue concen-
tration of PCBs, DDT and chlordane, a 1987-1988 fish advisory was issued to
eat no carp from the Buffalo River AOC. Levels of PCBs and DDT (and metabo-
lites) in carp are stated to pose a risk of toxicity to piscivorous wildlife
inhabiting the river.

Benthic macroinvertebrates were sampled in 1982, Data from this sam-
pling are presented in Table 57. The populations of benthic macroinverte-
brates have been related to those typically found in organically contaminated
sediments,

isk assessment

No risk assessments have been conducted for the Buffalo River AOC prior
to 1989, However, fish advisories were issued for PCB, DDT, and chlordane
contamination in 1987-1988. Laniak et al. (1990) prepared a baseline human
health risk assessment, Estimates of human exposure to various contaminants

are presented in Tables 58-75.
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AREA OF CONCERN:

GLNPO SUBJECT-REFERENCE MATRIX

Buffalo River, New York

Reference* x*

Subject
Sediment R16, R9,
Metals R16, R9Y,
PCBs R16, R9,
PAHs R16, R9,
Pesticides R16, R9Y,
Purgeable Halocarbons R28

TOC
Others (specify)
CN
VS
0&G
Particle Size
Engineering Properties
Deposition Data
Transport Data
Depth Data
Horizontal Distribution
Volume To Be Considered
Elutriate Test
Water Quality
Turbidity
Physical Data
Temperature
DO
Conductivity
Hardness
Total Suspended Solids
Total Solids
TVS

R3, R19, R22, R21, R4, R28
R22, R21, R4, R28 (1, 2, 3)

R22, R21, R4, R28 (1, 3)

R15, R22, R21, R4, R28 (1, 3)

R22, R21, R4, R28 (1, 3)

R16, R28 (1, 2)

R4

R28 (1, 2)

R20,
R20

R16,
R13,
R16,
R16,
R23

R16,
R16,
R16

R16,
R16,
R16,
R16,

R28

R13,
R29,

R9
R9

2, 4)

R29, R20
R20

R9 (4)
R19, R23, R21, R3

R17
R17
R17
R17

R16 (5)
R16, R17, R23 (1, 2)

R16

—Point of Contact}

P9, P3
P8, P7

PS5

P6, P4, P5, P12, P10
P2
P6
P6
P6
P6

* Numbers refer to sources listed in the References section (page 24).
*%* Numbers in parentheses refer to sources listed in Literature Cited (Appendix 1).
t Points of contact are listed on page 28.
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Subject

Reference

Chemical Data
pH
TOC
Metals
PCBs
PAHs
Pesticides
CcoD
BOD
Others (specify)
N
P
Volatile Organics
Bacteria
Waterway Hydraulics
Flow Data
Water Depth
Flood Data
Point Discharges
Concentration Data
Volume Data
Waste Load Data
Storm Sewers
Nonpoint Discharges
Hazardous Waste Sites
Concentration Data
Volume Data
Waste Load Data
Spills
Watershed Hydrology
Rainfall Data
Acid Rain
Runoff Data
Loads

Volume

R18, R19, R34, R33, R31, R3, R23
R16, R17 (5)
R23
R16, R17, R18 (5)
(5)
(5)

R16, R23 (1, 2)
R16, R23

R16 (1, 2)
R16 (1, 2)
R16

R16, R13

RS

R5

R16, R21, R3
R16, R21, R23
R16, R21

R16, R21, R23
R21

R16, R21

R23

R16, R13

R32, R21
R21

21

P4

P7




Subject Reference

Watershed Hydrology (Cont.)

Runoff Data (Cont.)

Solids
Chemical Data (Specify) R21

Leachate R14
Air

Alr Quality Data

Atmospheric Deposition
Superfund Sites R16, R21
Adjacent Land Use R30, Rl6, R3l
Contaminant Sources R16, R15
Geology R20
Groundwater R28, R21, R8

Flow R8

Chemistry R28, R21, RS
Bioassay Data

Acute R16

Chronic R16, R9, R4, Rl
Bioaccumulation R16, R11

Biological Data
Fish
Diversity
Quantity
Quality-Tumors
Tissue Content

(Zooplankton) Water Column
Macroinvertebrates

Advisory
Tainting Flesh
Risk Assessment
Historical Data
Population Data
Benthic
Diversity
Abundance

Content

R16, R10, R2 (3)
R16, R10

R16, R10

R2

R16, R9

R16, R35

R16
R16
(3)
R23 (3)
R23
R16, R11l, R10, R25, R24, R21
R16, R10, R25
R16, R10, R25
R11, R21
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Point of Contact
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Subject

Reference

A I

Birds
Diversity
Quantity
Contents
Plants
Diversity
Abundance
Contents
Metals
Phytoplankton
Mammals
Endangered Species
Other
Trout Stocking
Algae (Cladophora)
Content Metals

Purgeable Halocarbons

Pesticides
PCBs
Base Neutral

Acid Fraction

R16, R10
R10
R10

R10
R10
R10
R28
R28
R16, R35
R16, R10

R16
R27, R21
R27, R21
R27
R27
R27
R27
R27
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Transport
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Table 1

Information Required to Evaluate the Potential for Contaminant Mobility

1.

2.

SEDIMENT DATA

Water Content oG

Hydrous Oxides (Manganese, ferrous) EC

Total PAHs Redox

Total PCBs (Aroclors and Congeners) Sulfides

TOC SoD

Total Solids Volatile Solids
OM Salinity

EP Test NH3

CEC (plus calcium, magnesium phosphorus,
potassium concentration in extractant)
Atterberg Limits
Specific Gravity Determination
Dispersion Coefficients
Sediment Particle Density
Bulk Density
Permeability
Particle Size Distribution (hydrometer method); (include sand, fine
sand, silt and clay)
Wet Sediment pH (1:2 sediment to distilled water solution)
Dry Sediment pH (1:2 sediment to distilled water solution)
% Base Saturation
$ Free Calcium Carbonate
Potantial pH or Lime Requirement (using titration or similar method)
Total Carbon Content
Total Soluble Heavy Metal Content
Total Heavy Metal Content
Surface Runoff Suspended Solids
Wet Sediment Extractable Heavy Metal Content (DTPA preferred)
Dry Sediment Extractable Heavy Metal Content (DTPA preferred)
Depth (thickness) of Mixed Top Sediment Layer
Depth (thickness) of Contaminated Sediment Layers
Sedimentation Rate (possibly through core dating)
Sediment Deposition History
Suspended Solids Settling Rates (possibly through sediment traps)
Consolidation Characteristics
Sediment Porosity (mixed layer and deeper layers)
Pesticides
Priority Pollutants (40 CFR Part 136)
Dioxin
Reference Site

POINT DISCHARGES INTO WATERWAY

Contaminant Loads Based on Concentration and Volumetric
Flow Rates

Surface Runoff During Storm Events

Combined Sewer Overrlow

(Continued)




Table 1 (Continued)

3. NONPOINT DISCHARGES INTO WATERWAY
Ground Water: Information on Geohydrology and Ground Water
Characteristics
Atmospheric Deposition

4. TLAND USE OF ADJACENT PROPERTIES

5. CONTAMINATED SITES
Hazardous Waste
Superfund
Spill

6. WATERSHED HYDROLOGY
Wetlands

7. WATERWAY HYDRAULICS & FLOW
Hydrology or Flows Through the System
Area of Bottom Contamination
Water Depth atv Area of Contamination
Contaminant Waste Loads to System

Floods
8. WATER QUALITY DATA
DOC TOC
DO Hardness
BOD PH
Metals Conductivity
PAHs Temperature
PCBs Total Solids

Total Suspended Solids (distributed in time and space)

Best Estimates of Partition Coefficients for Low (water column) and
High (bottom sediments) Sediment Concentrations

Sediment-Water Contaminant Distribution Coefficients

Bacteriological Quality

Priority Pollutants

Interstitial Water Contaminant Concentration

9. BIOASSAY TEST DATA
Rapid:
microtox
Daphnia
Ceriodaphnia
Pontoporeia
Ames Test

Chronic:
C. tentans
Daphnia
fathead minnows
macroinvertebrate

(Continued)




Table 1 (Concluded)

10.

11.

12,

13.

14,

Plant bioassay data:
Total PCB Content (aroclor content)
Specific PCB Congeners
PAHs
Heavy Metal Uptake

BIOLOGICAL DATA

Fisheries Surveys, including:
body weight/size
diet/stomach contents
feeding type
lipid content
phytoplankton
zooplankton

Benthic Community
overall benthic "health"
benthic indicators/low diversity

MISCELLANEQUS INFORMATION
Climatological Data
Air Quality

RISK ASSESSMENT
Human Health
Ecological

WILDLIFE USAGE
Birds
Mammals

ENDANGERED SPECIES
Federal
State
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Table 5

Highest Concentration (ug/g) of Contaminants
in Buffalo River AOC Sediments
Chemical Highest Concentration (ug/g) Sub-Project No,
Lead 3300 1
Zine 600 1
Mercury 66.6 8
Cadmium 4.5 1
p.,p'-DDT 1.84 1
p,p'-DDE 0.125 1
Benzo(a)pyrcne 72.5 1
Fluoranthene 35.6 1
Phenanthrene 9.6 3
Anthracene 3.4 3
Pyrene 22.0 3
Benzofluorene 9.2 3
Benzathracene 2.6 3
Chrysene 1.8 3
Benzo(c)pyrene 4.5 3
Perylene 13.7 3
Benzo(b)Fluoranthene 5.5 3
Benzo(k)Fluoranthene 1.2 3
Dibenz(a,h)Anthracene 6.3 3
Benzo(ghi)Perylene 2.6 3
Indeno(123-cd)Pyrene 2.8 3
Heptachlor epoxide 0.300 1
alpha-Endosulfan 0.015 1
alpha-BHC 0.016 23
gamma - BHC 0.298 1
Endrin 0.267 1
1,2-DCB 247 .8 1
1,3-DCB 10 1
1,4-DCB 3 1
HCB 58.7 1
PCBs 3.2 1




Table 6
Highest Concentrations of Contaminants in Biota of Buffalo River AQC

Highest Concentration

Chemical pg/g. Fresh Weight
Fish (R16)

PCBs

DDT

Chlordane
Mercury
Aldrin/Dieldrin
Endrin

Lindane

Mirex

-

A
[eNeNeNoNoRNoll o gPs

QOO OMNMNMULOWLK
=S O0N\D WW

Clams (R21

PCBs 1284
alpha-BHC

beta-BHC

Chlordane 1
p.p’'-DDD

DDT

Heptachlor epoxide

Herachlorobenzene

277

N W W W WL
i+ 4 4 1+ 4+ i+ |+ I+
[ i B IO I

Mussels (R11

HCB
p,p-DDE
PCB-15
PCB-28
PCB-44
PCB-49
PCB-52
PCB-70
PCB-87
PCB-101
PCB-138
PCB-153
PCB-180 5

WWOWOWWULRNWOUL U WO
O NP OOUVINNG

Alga (R21)

PCBs 220
As 11.3
Cd 0.5
Pb 60.0
Hg 0.13

+ 4+ I+ 4+ 1+ 1+
HOKFOOR
NOOPrPrONO




Table 7

Ranges of Water Quality Parameters Measured
in the Buffalo River AOC

Parameter Range
River Water (R16)

Temp (Celsius) 6.0-24.0
Per .ent Saturation (%) 31-105
DO (mg/l) 2.8-9.5
Sp. Conductance (umhos/cm) 225-445
Chlorine demand (mg/l) 0.35-3.02
Total Fe (mg/l) 0.417-1.06
CcoD (mg/l) 8.8-34.6
BOD (mg/1) <20
TSS (mg/1) 6-38
DS (mg/1) 175-377
TS (mg/1) 195-412
NH3-N (mg/1) <0.06
Total Chlorides (mg/l) 19.1-44.8

Groundwater, pg/l (R16)

cd 10.2
Cr 223
Cu 85-472
Pb 174-1331
Hg 0.3
Ni 219
Zn 261,000
2-chlorophenol 13
bis (2-ethylhexyl)-phthalate 37
1,2-dichlorobenzene 76.7
Napthalene 33.3
1,2,4-trichlorobenzene 25.7
Benzene 141

Chlorobenzene 1743




Table 8

Attenberg Limits for the Analyzed Samples from October 30,
1987 (R-20, Table 5.3

Liquid Limit Plastic Limit Plasticity
#of  Value Standard #of Value Index
Tests Deviation Tests

Sample (%) (%) (%) (%]
A 2 479 1 273 20.6

B 5 447 0.8 2 279 16.8

E 4 61.3 0.7 1 36.5 24.8

G 4 63.9 0.7 1 38.0 259
K 3 343 1 22,2 12.1

J 4 442 04 1 31.1 13.1

N 4 54.0 1.2 1 37.2 16.8
Nbpis 5 66.1 1.3 2 38.3 . 27.8

L~~~ """~ .
Table 9

Water Contents Tests (R-20, Table 5.4)

Sample w W Mpismrc
@ GT-CEE @ CU-SCL (air dry)
[%)
A 0.49 0.72
B 0.85 0.79 41
E 131 1.36 51
G 1.55 1.36 56
J 0.99 48
N 0.88 : 47
K 047 :




Table 10
n Ex Capacit I r f

Samples of October 30, 1987 (R-20, Table 5.5)

Sample Cation Exchange Capacity Organic Matter

{meq/100g] {%]
B 1.52 33
E 1.92 4.7
G 2.02 5.1
J 147 4.4
N 1.34 7.8

Table 11

Summary of Laboratory Test Results and Derived Quantities
(R-20, Table 5.6)

Sample w ¢ c CEC oOg ILL PL P UL
[%} kgl [meq/100g)  [%) (%} (%] (%] [%)

A 05 13 12 8 27 2 1

B 09 23 08 2 3 s 28 17 3

E 13 35 06 2 5 61 37 25 4

G 16 41 05 2 5 64 38 26 5

] 10 26 07 1 4 4 31 13 5
K 05 12 12 ¥ 2 12 2.
N 09 23 08 1 8 s4& 37 17 3
Npis 6 38 28 2




Table 12

Grain Size Fractions for Samples from QOctober 30, 1987
A 12, 1981 (R-20, Table S.

Clay Silt Sand DSO Textural

Sample [%) (%]} [%) {mm] Class

A 16.5 50.3 33.2 1.5 Silt loam

B 20.2 63.8 16 0.012 Silt loam

E 294 62.8 78 0.008 Silty clay loam

G 30.6 63.6 5.8 0.011 Silty clay loam

1 5.5 44,1 504 0.062 Sandy loam

2 11.9 52.8 352 0.027 Loam

3 8.0 73.7 18.3 0.022 Silt loam

4 6.0 55.1 38.9 0.041 Silt loam

5 7.7 70.6 21.7 0.022 Silt loam

6 9.8 60.2 30.0 0.025 Silt loam

7 9.8 71.3 18.6 0.016 Silt loam

8 12.8 42,7 4.5 0.013 Silt loam

9 10.9 72.5 16.6 0.015 Silt loam

10 14.2 72.8 12.9 0.013 Silt loam

1 14.5 76.7 8.8 0.010 Silt loam




HISTORICAL BULK SEDIMENT CONTAMINANT CONCENTRATIONS
BUFFALO RIVER AND BUFFALO SHIP CANAL
Data from Rockwell, Claff, and Kuehl, 1983
(mg/kg)

Sample Sites (see Fig. 9)

Substances 4 8 12 26 52 53
cd 0.3 0.3 2.8 4.5 4.0 1.1
Cr 14 15 1000 54 95 37
Cu 24 33 1200 140 120 61
Pb 89 41 3300 300 190 85
Hg 0.1 0.1 24 1.3 3.4 0.6
Ni 19 24 120 39 39 37
Zn 100 110 540 390 470 200
Ag 0.3 ND ND 3.5 ND ND
Total 2CB ND ND 180 ND ND ND
Total 3CB ND ND 243 ND ND ND
Total 4CB ND ND 1000 20 ND ND
5CB ND ND 540 ND ND ND
6CB ND ND 114 ND ND ND
Total PAH l6.5 4.2 238 285 51 1.9
PCB ND 0.07 3.17 2.12 0.33 0.10
Total DDT 0.049 0.007 2.318 0.205 0.209 0.099
Total*Chlordane .021 0.013 0.301 0.012 0.052 0.012
Mirex 0.004 ND 0.266 ND 0.01 0.004

* not confirmed by GC/MS.

16.6
0.14
0.169
0.018
0.007
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in F i} f River Bed in B River

DEPTHS IN FEET TO SURFACE OF RIVER BED
Referred to low water datum elevation of 568.6 ft

USAE Transect Positionl

1 2 3 4 5
735 13.5 17.8 21.8 - -
736 10.3 17.8 21.8 - -
737 10.0 17.5 21.0 - -
738 - 18.5 21.5 18.5 -
740 10.0 15.5 20.0 18.5 10.0
741 10.7 18.2 22.2 16.6 10.1
742 10.5 16.5 22.2 18.7 6.6
743 10.8 15.1 23.2 - -
744 10.6 18.1 22.1 - -
745 10.0 17.5 24.1 - 10.1
746 1000 1705 2201 1801 -
747 10.4 18.1 25.1 17.2 11.0
748 - 13.1 24.6 - -
749 9.6 19.1 25.1 17.1 -
750 - 17.8 20.8 18.6 -
751 - 17.8 20.8 16.4 -

lposition 1 is nearest the west bank, position 2 is next, and
so forth across the width of the channel.




Table 22

Core Length Collected in Buffalo River Sediment Survey
Study (R-4, Table 12

CORE LENGTH

(cm)

Transect Position
1 2 3 4 5
735 p 54 36 - -
736 66 114 72 - -
737 p 84 54 - -
738 - 30 84 56 -
740 42 - 66 90 98 70
741 72 140 78 78 114
742 36 21 78 16 54
743 60 66 72 - -
744 30 45 p - -
745 93 93 48 - 76
746 78 42 60 P -
747 128 94 54 ) 30
748 - 100 98 - -
749 P 109 109 p -
750 - 41 35 100 -
751 - 42 114 P -

p - Sample taken with Mini-Ponar and assumed to be 8 cm deep.
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Table 23b
Total Solids Contents of Samples (1, Table I)

Army Sample Identification % Total Solids*
D-83-1 0-3' 58.8
0-83-2 0-1' 61.8
D-83-2 1-3! 71.3
D-83-3 0-1' 48.3
D-83-4 0-1.5! 53.3
D-83-5 0-2' 57.8
D-83-5 2-4! 74.0
D-83-6 0-2! 55.5
D-83-7 0-1.5' 53.8
D-83-8 2-4! 57.7
D-83-9 0-2° 63.9
D-83-15 0-2' 52.4

% total solids vere calculated after drying the samples to a constant
weight in an oven at 103°C.




Table 23c

Metals (1, Table II)
Sample
Idegtification Nickel Arsenic Cadmium Chromium Copper Mercury Lead Zinc
D-83-1 0-3' 50.0 13.6 2.0 59.0 48.4 LT 0.70 95.0 328
D-83-2 0-1' 49.9 10.7 2,0 50.3 39.1 LT 0.71 81.8 283
D-83-2 1-3! 51.9 5.5 1.2 16.4 36.1 LT 0.63 35.9 83.8
D-83-3 0-1' 52.0 10.8 1.8 45.0 41.2 LT 0.93 96.0 372
D-83-4 0-1.,5' 56.0 11.1 2.0 48.6 43.0 LT 0.79 94.0 368
b-83-5 0-2' 62.0 9.3 2.0 62.6 46.0 LT 0.69 110 550
D-83-5 2-4' 44.0 1.8 1.2 13.4 22.8 LT 0.66 34.0 86.0
D-83-6 0-2' 51.9 9.4 1.8 43.9 42.1 LT 0.85 104 375
D-83-7 0-1.5°' 50.0 9.5 2.0 36.4 40.8 LT 0.89 114 440
D-83-8 2-4' 52.0 8.8 2.0 44.8 46.0 LT 0.75 116 550
D-83-9 0-2' 43.9 12.4 1.6 56.5 37.5 LT 0.72 81.9 258
D-83-15 0-2' 56.0 8.4 2.0 44.2 44.6 LT 0.80 102 480

Source: Mr. Richard Leonard, US Army Corps of Engineers, 5 Dec 1983.
Data reported in micrograms per gram on a dry weight basis.
LT = less than.
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Site No.

g
56
r
5
52
53
50
51
3
&9
48
3%

Arith. Nean
$td. Dev. .

No. of samples
Min. Value

Max. Value

cd - sulk

005
1
o.s

12

h'

Cr - Bulk

21
16
18
13
13
12

9
1
18

21

Table 23h
ediments - a

Buffalo River Sediments - 1989 Dats - Aque Tech Envirormental Consultants Report
Netals in mg/skg dry weight .

Cu - Sulk fe - Butk
45 27400
50 32800
& 30300
L 29200
L 28400
L] 31900
40 30800
48 30700
49 30300
38 29400
35 26300
35 20500
& 28833
5 3288
12 12
35 20500
50 32800

(Continued)

Pb - Bulk

()
n
82

BIRIBE

15

12

Ny -

Sutk

505

490
490
460
490
480.
500
490
560
520
530

12

430

560

(Sheet 1 of 7)
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Table 23h (Continued)

guffalo River Sediments - 1989 Data - Aqua Tech Environmental Consultants Report
Metals in mg/kg dry weight

sfta No. Hg - Bulk Ni - Bulk Ag - Bulk Zn - Bulk
27 0.5 27 0.51LT 190
56 0.5 34 0.5 220
29 0.4 n 0.5 LT 210
54 0.37 30 0.5 LT 210
52 0.3 29 0.6 LT 180
s3 0.3 31 0.5 200
50 0.28 32 0.6 LT 170
51 0.41 31 0.5 L7 190
n 0.4 31 0.5 LT 210
49 0.18 32 0.9 L7 150
48 0.2% 25 0.6 LT 120
3 0.06 22 0.6 LT 940
Arith. Mean 0.33 30 0.5 249
Std. Dev. 0.12 3 0.05 210
No. of samples 12 12 12 12
Min, Value 0.06 22 0.5 120
Max. Value 0.5 3 0.6 940
(Continued)

(Sheet 2 of 7)




Table 23h (Continued)

Suttalo River Sediments - 1989 Dats - Aqua Tech Environmental Consultants Repory

PANS in mg/kg

Semple Accnaphthene
7 g.2Lr
6 0.2y
29 0.2ty
£ 1} 0.2y
52 Q.2 Ly
53 g.2tLr
0 g.2 Lt
St g.2Lr
3 g.2ur
49 0.2t
48 0.2 L1
3% 0.21Lr
Arith, Mean 0.2
$td. Oev, ({1}
No. of samples 12
Min., Value 0.2
Max. Value 0.2

Acenaphthylene

6.2 LT
0.2 L7
g.2tr
0.21L7
0.2 Lt
0.2 tr
g.21Lr
0.2 Lt
0217
0.21r
g.2 Lt
0.2L7

0.2

1

0.2

0.2

Anthracene Benzola)anthracene Senzo(a)Pyrene fenzo(b)Flouranthe
0.22 0.83 1.09 1.9
0.1 0.67 1.03 1.9%
0.13 0.58 0.79 1.58
0.3 0.93 1.37 2.38
0.16 0.51 0.8 1.45
0.1 L1 0.8 0.82 1,33
6.13 0.45 _0.86 1.49
0.23 0.67 1.1 1.83
0.32 0.9 1.39 2.28
0.16 0.37 0.77 1.3
0.14 0.46 0.7% .21
0.12 0.39 0.68 1.1
0,18 0.6} 0.9% 168 .
0.07 0.19 0,23 0.40

1 12 12 12
0.1 0.37 0.68 .1
0.36 0.93 1.39 2.38

(Continued)
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Table 23h (Continued)

Suffalo River Sediments - 1989 Date - Aqua Tech Envirormentst Consultants Report

PAls in mg/ke

Somple Senzo(ghi)Perylene Senzo(k)Flouranthene Chrysene
Y4 0.48 .21 0.94
56 0.55 g.2Lr 0.82
29 0.4 LT 0.2r 0.73
s6 0.49 g.2Lr 0.98
52 0.4 LT 0.2tr 0.57
53 0.4 0.2Lr 0.64
50 0.4 LT o2tLr 0.63
5 0.6 LT 0.2 Lt 0.58
n 0.66 0.2 Lr 0.99
&9 0.6 L7 6.2y 0.49
&8 0.6 LT g.2Lr 0.52
34 0.4 LT 0.2Lr1 0.43
Arith. Mesn 0.45 0.2 6.69
std. Oev. 0.08 ERR 0.19
No. of semples 12 12 12
Min., Value 0.4 0.2 0.43

Dibenzocs,h)Anthracene £louranthene

0.4 LT
0.6 LT
0.6 LT
0.6 LT
0.4 LT
0.6 LT
0.6 LT
0.4 LT
0.6 LT
0.4 LT
0.6 LT
0.4 LT

0.4

ERR

0.4

1.86
1.83
1.36
2.33

1.3
1.26
1.21
1.78
2.5
1.15
1.08
1.21

1.57

0.47

12

1.05

Flourene

6.3 L1
0.3 ¢y
0.3 L1
0.3 Lt
0.3t
0.3 L7
0.3 \7
0.37
0.55
0.3 L7
0.3 L7
0.3t

0.33

0.07

12

0.3
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Table 23h (Continued)

suffalo River Sediments - 1969 Data - Aqua Tech Envirorwental Consultants Report
PANS in mg/kg

sample Indeno(1,2,3-cd)Pyrene Naphthalene phenanthrene Pyrene

27 0.58 0.3 L1 0.7 0.98
56 0.59 0.3t 0.7 0.99
2% 0.44 0.3 L7 0.58 0.83
S4 0.61 8.3 L7 1.34 1.38
2 0.41 0.3 L7 0.59 0.72
53 0.42 0.3 L7 0.56 0.66
50 0.3 7 a3 0.59 0.76
51 0.45 0.3 L7 0.81 1.18
n 0.7% 0.36 1.35 1.38
» 0.3 LT 0.3 L7 0.64 0.72
(8 0.3 Lt 0.31LT 0.6 0.83
36 0.3 LT 0.3L7 0.78 0.72
Arith. Mesn 0.45 0.31 0.7 0.93
Std. Dav. 0.1 0.02 0.27 0.25
No. of ssmples 12 12 12 12
Min. Value 0.3 0.3 0.54 0.66
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Table 23h (Continued)

Suffato River Sediments - 1989 Data - Aqua Tech Envircnmental Consultants Report

Pesticides in mg/kg dry weight

Sample

H14
56
29
56
52
53
50
51
3
&9
]
k

Arith. Mesn
Std. Dev.

No. of samples
Min, Value

Max. Value

Alphs-SiC

0.02 L7
0.02 LT
0.02 L7
0.02 L7
0.02 LT
0.02 \7
0.02 LT
0.02 L7
0.02 L7
0.02 L7
g.02 Lt
0.02 LT

0.02

12

0.02

Seta-BKC

0.02 L7
0.02 LT
0.02 LT
0.02 LT
0.02 LT
0.02 L7
0.02 LT
0.02 LT
0.02 L7
0.02 LT
0.02 LT
0.02 L7

0.02
0.00

12
6.02

0.02

Lindane

0.02 LT
.02 LT
0.02 LT
0.02 L7
0.02 LT
0.02 LT
0.02 L7
0.02 LT
0.02 LT
0.02 LY
0.02 LT
0.02 LT

0.02

0.00

12

0.02

0.02

Heptachlor

0.03 Lt
0.03 LT
0.03 LT
0.03 LT
0.03 L7
0.03 LT
0.03 Lt
0.03 L7
0.03 L7
0.03 L7
0.03 L7
0.03 L7

0.03

12

0.03

0.03

Heptachlor-epoxide Aldrin

0.09

0.03 LT
0.03 L7
0.03 LT
0.03 LT
0.03 L7
0.03 L7
0.03 LT
0.03 LT
0.03 LY
0.03 LT
0.05

0.06

0.02

12

0.03

0.09

0.02 L7
0.02 LT
0.02 LT
0.02 LT
0.02 L1
0.02 L7
0.02 LY
0.02 LY
0.0 LT
0.02 LT
0.02 LT
0.02 LT

0.02
0.00

12
0.02

0.02
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Table 23h (Concluded)

Suffalo River Sadiments - 1949 Data - Aqua.Tech Environmental Consultants Report
Pesticides in mg/kg dry weight

Sarple

a
56
29
54
52
53
50
51

n

49
48
3

Arith. Mean
Std. Dev.

No.. of samples
Min. Value

Max. Value

Dieldrin

0.02 Lt
0.02 Lt
0.02 Lt
0.02 L7
0.02 Lt
0.02 L7
0.02 L7
0.02 Lt
0.02 Lt
0.02 Lt
0.02 LT
6.02 LT

0.02

0.00

12

0.02

0.02

Endrin

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.05

12

0.05

0.05

LT
LT
LT
LT
LT
LT
LT
LT
LT
LT
LT
LT

p.p-00T

0.03 LT
0.03 LY
0.03 LT
0.03 LT
0.03 LT
0.03 LT
0.03 LT
0.03 LT
0.03 LT
0.03 LT
0.03 LT
0.03 L7

0.03
ERR
12
0.03

0.03

p,p-000

0.02 LT
0.02 L7
0.02 L7
0.02 Lt
0.02 LT
0.02 LT
0.02 Lt
0.02 L7
0.02 L1
0.02 LT
0.02 LT
0.02 L7

0.02

0.00

12

0.02

0.02

p.p-00E

0.03 L7
0.03 tr1
0.03 L7
0.03 LT
0.03 LT
0.03 LT
0.03 LT
0.03

0.03 LT
0.03 L7
0.03 LT.
0.03 LT

0.03
ERR
R
0.03

0.03
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Table 24

Summary of Wate ality Monito ctivities
in the Buffalo River
Sample
Agency Site Period Frequency Type Depth Parameters
Surface Water
NYSDEC MP 1.8 1982-86 Monthly Grab 0.5-1.0 m Flow and
to bottom Priority
Pollutants
NYSDEC MP 1.1 1982 Twice Grab 1 m below Temp, % Sat,
3.7 surface DO, Conduct-
5.8 ance, Demand,
¥e, COD, BOD,
TSS, TDS, TS,
NH3-N, Total
chlorides
NYSDEC 3 1982-86 Monthly Grab 1 m below Flow and
surface Priority
Pollutants
USGS 3 1940-85 Daily Grab Flow, Conven-
tional Param-
eters and
Metals
Groundwater
USGS Allied 1982- Monthly Grab Metals
Chei 1cal
USACOE Times 1983- Once Grab Priority
Beacl. Pollutants
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Table 27
in Buffalo River Water Samples

Bridge, April 1982-March 1986 (R-16, Table A.1l)

Contaminant Concentrations

CLASS A

CLASS C/B

WATER QUALTTY STAMDARDS AMD CRITERIA

LOWER
MEDIAN FOURTH FOURTH CUTOFF¥ CUTOFF LIERS CLASS D

UPPER  OUT-

UPPER

LOWER

SAMPLES  MEAN

NO. OF

DETECT.
UNITS LIMI?

PARAMETER

—————-———
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ﬂOOOOOOOQOOOOOQQOOOQOQQOOOCGQOOQODQQOO
.\

OQOOOOOOOOOQQQOQOQQQOOQQDOOOOOCOQQOOOO

OOOOOOOOOODOOOOQQOOOQOOQGQQGOOOOQOOQO3

OOOQCOOQQQQQOGQQOQOOQOOOQQOOQOQOQQQOOO
iOOQOQCOOOQQQQQOOOQ°°°°°O°°QQQOOQOOOOO

DOQVDQOQQQQOQQOOQQOOQQOQGQOOOOQOQQOQOO
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1

+2,dichloroetbene ug/1

1

ug/1
1
1
ug/1
1
1

ug/1
1,1,2,2-tetrachloroethane ug/1
ug/1
ug/1
1
ug/1
1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

cfs

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/l
ug/1

oromethane
cis-1,3-dichloropropene

1-dichlorcethane
1,1,2-trichloroethane

trans-1

trans-1,3-dichloropropene
2-chloroethylvinyl etber ug/1

dichlorodifluoromethane
trichlorvethene

chloroethane
trichlorofluoromethane

dichloramethane

1,1,1-trichloroethane
carbon tetrachloride

bromodichloromethane
1,2-dichloropropane
1,3-dichlorobenzene
1,2-dichlorcbenzene
1,4-dichlorobenzene

1,1-dichloroethene
benzene

1,2-dichloroethane
tetrachloroetbene

chlorobenzene

chloromethane
vinyl chloride
2-chlorophenol

bromowethane
chloroform
toluene
ethylbenzepe
para xylene
meta xylene
ortho xylene
phenol

bromoform

flow
1,
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Table 28b
f Samples (5, Table I

ATEC Lab Nos.
Inorganic - Organic

Sample Description

Time Collected

1744-84
1745-84
1746-84
1747-84
1748-84
1749-84
1750-84
1751-84
1752-84
1753-84
1754-84
1755-84
1756-84

1809-84
1910-84

11592
11593
11594
11595
11596
11597
11598

" 11599

11600
11601
11602
11603
11604

Water Samples

25 minutes before dredge
10 minutes before dredge
Wake #1

15 minutes after dredge

30 minutes after dredge

60 minutes after dredge

120 minutes af%er dredge
Wake #2

15 minutes after dredge

30 minutes after dredge

60 minutes after dredge

Wake #3

15 minutes after dredge

Suspended Sediment Samples

Wake

120 minutes after dredge

10:25
10:40
10:50
11:05
11:20
11:50
12:50
13:25
13:40
13:55
14:25
16:05
16:20

13:25 - 14:25
17:21 - 18:21
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Table 28¢c
An n on Water 1 11 Buff;

River, Buffalo, NY (5, Table IT)

ATEC Lab No. 1744-84 1745-84 1786-84 . 1747-84
identification
(Field No.) 1025 1040 1050 1105
25 min, before 10 min. before Wake #1 15 min. after
Arsenic, ug/! <l < b4 6 < 4
Cadmium, pg/! 4 < 4 <y < . 4
Chromium, yg/} <10 12 24 20
Copper, g/l <y < 4 <h < 4
Lead, pg/! 50 64 110 84
Mercury, ug/l < 0.3 < 0.3 1.6 < 0.3
Nickel, ug/} <10 12 32 24
Zinc, pg/) 3 24 170 60
pH, S.U. 7.3 7.3 7.6 7.4
Suspended Solids, 54 51 273 13
mg/1
Dissolved Solids, 154 148 139 147
mg/ 1
0i1/Grease, mg/!} 1.4 1.2 0.8 b1
T. Non-Volatile < 0.01 < 0.01 < 0.01 < 0.01
Chlorinated

Hydrocarbons, ug/}

T. Volatile Chlorinated
Hydrocarbons, ug/1 < 1.Nn < 1.0 < 1.0 <1.0

* Concentrations estimated on the basis of a bromochloropropane internal
standard.

*%* Concentrations estimated on the basis of an aldrin internal! standard.

(Continued)
(Sheet 1 of 3)




. Table 28¢c (Continued)

ATE( Lab No. 1748-84 1749-84 1750-84 -1751-84
{dentification
(Field No.) 1120 1150 1250 1325
30 min. after 1 hr. before 2 hr, after Wake #2
Arsenic, ug/! <y <4 <4 N
Cadmium, ug/! < 4 <4 < b <l
Chromium, g/ 20 12 <10 20
Copper, g/l < 4 < 4 <4 < b
Lead, ug/!} 84 84 32 68
Mercury, ug/! 0.3 0.3 < 0.3 0.5
Nickel, pg/! 24 16 22 28
Zinc, pg/l 68 48 56 140
pH, S.U. 7.4 7.5 7.4 7.5
Suspended Solids, 142 118 125 301
mg/1
Dissolved Solids, 140 146 153 133
mg/ |
0i1/Grease, mg/] 1.2 3.9 0.6 < 0.5

T. Non-Volatile
Chlorinated
Hydrocarbons, ug/1 < 0.01 < 0.01 < 0.01 < 0.01

‘T. Volatile Chlorinated .
Hydrocarbons, ug/l < 1.0 < 1.0 < 1.0 < 1.0

* Concentrations estimated on the basis of a bromochloropropane internal
standard.

*% Concentrations estimated on the basis of an aldrin internal standard.

(Sheet 2 of 3)




Tabtle 28c (Concluded)

ATEC Lab No. 1752-84 1753-84 1754-84 1755-84 1756-84
ldentification
(Field Mo.) 1340 1355 1425 1605 1620
.12 min. 30 min. *;fb:} Wake #3 1§ min.

Arsenic, Mg/l <y < 4 < b 5 <4
Cadmium, ug/} <h < b < b < b < b
Chromium, Hg/1 <10 <10 <10 16 < 10
Copper, Hg/! < 4 < 4 < & <y < 4
Lead, Mg/] 32 32 40 88 36
Mercury, Ug/!} < 0.3 0.3 < 0.3 0.5 < 0.3
Nickel, Mg/} 16 12 12 32 < 10
Zinc, Mg/l 48 4o 52 180 48
pH, S.U. 7.4 7.4 7.6 7.6 7.2
Suspended Solids, 135 112 115 498 125

mg/1
Dissolved Solids, 153 154 153 130 171

mg/1
0il/Grease, mg/} 1.0 < 0.5 < 0.5 < 0.5 < 0.5
T. Non-Volatile

Chlorinated

Hydrocarbons, Mg/l < 0.01 < 0.01 < 0.01 < 0.01 < 0,01
T. Volatile Chlorinated

Hydrocarbons, ug/l! < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

* Concentrations estimated on the basis of a bromochloropropane internal

standard.

*% Concentrations estimted on the basis of a aldrin internal standard.

(Sheet 3 of 3)




Table 28d

Analyses Conducted on Suspended Sediment Samples Collected
t Buffalo River, Buffalo, NY. Inorganic Parameters
(5, Table III)
ATEC Lab No. 1809-~84 1810-84
identification Wake 2nd Hour

Total Dry Sediment

Weight, g 12.8 4.3
ug/1 ug/1

mg/kg in water ma/kg in water
Arsenic : 8 3 8 1.0
Cadmium <2 < 0.7 <2 <0.2
Chromium 25 9.1 26 3.2
Copper 69 25 64 7.9
Lead 96 35 76 9.3
Mercury . 0.5 0.2 <0.1 < 0.01
Nickel 36 13 40 4.9
Zinc 157 57 176 21.4
lron 22,300 8,160 25,000 3,070
Manganese 690 252 826 101

Note: Metals were determined on dry sediments concentrated from water samples.
The equivalent concentrations in the water are based upon the assumption
that the sediments represent the solids contained in 35 liters of water.




Table 28¢

Analyses Conducted on Suspended Sediment Samples Collected
at Buffalo River, Buffalo, NY. Organic Parameters

(5, Table IV)

ATEC Lab MNo. 1809-84 1810-84

Identification Wake 2nd Hour

Total Dry Sediment 12.8 4.3
weight, g " g/ 1o/l

PCB's: mg/kg in water mg/kg in water
Aroclor 1016 < 1.0 < 0.4 <1.0 < 0.1
Aroclor 1221 < 1.0 < 0.4 < 1.0 < 0.1
Aroclor 1232 < 1.0 < 0.4 < 1.0 < 0.1-
Aroclor 1242 < 1.0 < 0.4 <1.0 < 0.1
Aroclor 1248 < 1.0 < 0.4 < 1.0 < 0.1
Aroclor 1254 <1.0 < 0.4 < 1.0 < 0.1
Aroclor 1260 < 1.0 < 0.4 < 1.0 < 0.1

Polynucliear Aromatic Hydrocarbons:
Phenanthrene ° < 1.4 < 0.5 < 1.4 < 0.2
Anthracene <1.3 < 0.5 <1.3 < 0.2
Fluoranthene < 1.4 < 0.5 < 1.4 1< 0.2
Pyrene <1.3 < 0.5 <1.3 < 0,2
Benzo(a)Anthracene <1.3 < 0.5 < 1.3 < 0.2.
Chrysene < 1.3 < 0.5 <1.3 < 0.2
Benzo(b) Fluoranthene < 2.9 < 1 < 2.9 < 0.4
Benzo (k) Fluoranthene <1.8 < 0.7 <1.8 < 0.2
Benzo (a)Pyrene <2.4 < 0.9 < 2.4 < 0.3
Dibenzo(a,h)Anthracene <14.8 <5.5 <14.8 < 1.8
indeno(1,2,3-cd)Pyrene <7.5 < 2.8 <7.5 < 0.9
Benzo(ghi)Perylene <8.7 < 3.2 < 8.7 < 1.1

Other Base Neutral Organics:
Hexachloroethane < 4.7 < 1.7 < 4,7 < 0.6
Hexachlorobutadiene <6.8 < 2,5 <6.8 < 0.8
Hexachlorobenzene < 4.8 < 1.8 < 4.8 < 0.6
1,2,4-Trichlorobenzene < 3.5 <1.3 < 3.5 < 0.4
2-Chloronaphthalene < 1.9 <0.7 < 1.9 < 0.2
1,2-Diphenylhydrazine < 1.8 < 0.7 < 1.8 < 0.2
Hexachlorocyclopentadiene < 9.0 < 3.3 < 9.0 < 1.1
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Table 30
Mean Priority Pollutant Concentrations in Groundwater
Samples at Significant Hazardous Sites
(R-16, Table B.2)

SuboAtes BUFFALD = LACKAWANNA
Lake Srie Ntlelo River

gomane___

Sice 110 site 167 site 241 Site 141 site 128 Site 107 Site 10-30
Sethlehen Alledse times desch Nobil McNaughton  Allled Nnefalo
Stoel Dredye Spoll oil srooks Chemical ¢color
Paciliey v/l ve/l " 72 ug/l ve/t  veld C /2]
CAtageriee/Parsmeters v 14 y
ACI0/PNEWOLICS

2-Chlorophenol 13

2,4=Dlchlorophenol

Pontachlorophenot

2,4,3-trichiorophenc!
2,4 Dimethyl phenol

DASE NEUTRALS

Acenaphthene

Acenaphthylene

N0 {a)anthracene

Senso (4} pycens

Benso (d) £lvoranthene

dense(g,h.i)pecylene

Senso (k)£ luoranthens

Alg{2-athylheryl)phthalate »”
Sutylbensylphthalate
i-Chloronsphthalene
Chrysene
1,2-Dichlorodensens
1,3-Dichlorobensene
1,4-Dichlorodensene
Diethylphthalate
Di~n=butylpithelate
Di-neoctylphtrialate
rlvoranthane

rivorene
MNerachlorobentens
Nezachlorodutadiene
Nezachlorocyclopentadiens
Nexachloroethene
Naphthalene 100 3.9
Phensnthrane

fytene

1,2.4-224chlorodentane 8.7

PURGEASLES

Senzene ‘ 1
Catbon tetrachloride

Chlorobensene 1743
chloroethane

Qiloroform

1,4-Dichloroethane

1,3-pichloroethane

4,1-Dichloroethyiens

trans-l,d-dichloroethylene

1,3-Dichloropropane

frane-4,)-dichloropropane

2thylbensene 2.7
Nethylene chlotide

1,1,2,3~tetzachioroecrane

Petrachloroethylens

Toluene 1 7.4
1,1,2=Trichlorosthane

1,1,2-1¢ichloroethane

Trichloroethylene

Trichlorofluoromethane

vinyl chiloride

PESTICIDES

Alphe BnC
eta BXC
GCamma BNC
Delte 8iC
Endein aldehude
Heptachlor
rChe
NETALS, TOTAL
Antisony [
Arsenic 30 10.7 .3
Seryllive
Cadajun 0.2
Chromius :: 222 st
Copper €22 .
Lead 120 131 3.6
Nercury 2.2 0.3
Nickel 29 m
Selenius
iver 2
Mallium
ne 158 161,000

CrAYIDES, TOTAL 160
omm v 2 v y

Notee: 1/ Ne weter dats aveiledle. 1/ See test fer ether peremsters.
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EPA Priority Pollutants and Special Category Loadings
from Significant Sources by Categories/Parameters

Table 33

from December 1981-82 Sampling (Quantified

Parameters Onl

R-21, Table 2.14

ko/day (1b/day) -
= DUPPNLD - LACKAMAINA
Sub-Ares S
Bird Island~ nocx
Seguent Lake Rrie Butfalo River Rivaraide Ccanal
City of Sethliehes (2] ugfslo ponner- Republic
Laskavarns Steel Chemical Coler Neana sreel asA
Facility TP corp. _Oorp. Corp. Coke _Corp. | d Mone
CATECORIES/PARMETERS
ACID EXTRACTABLES
2,4-Dimethylphenol - 0.3(0.7 - - - : :
2,4-Dinitrophenc) - - - - -
2 Nitrophenol - 0.3{0.6) - - - - -
4-Nitrophenol - 0.8(1.8) - - -
Phenol - 12.0126.4) - - - -
2,4,6-Trichiorophenc} - - - - - -
SASE/NEUTRAL EXTRACTABLES
- - - - 4.519.9) - -
Anthracens
Benso (8) anthracene - 010.1) - - 2.016.2) - g;:;::
Bis{2-ethy.henyl)phthalate - 4.9(30.8) - - - - -3t7
1,2-D1chlorobenzene - - = - - : 0.410.8)
1,4-pichlurobenzene - - - - - o-“o'”
Di~n-butyiphthalate - - - - - - 440,
rluoranthene - 0.6(1.4) - - 2.8(6.2) - -
Pyrene - 0.5(1.1) - - 4.8(10.5) - -
1,2,4-Teschlorobensens - - - - - e :
Nexachlucobutadiene - - - - - h
PURGEARLES
Bromodichloromethane - - - - - - 0.3(0.7
Sanaene - 0.6(1.% - - - - -
Carbon tetrschloride - - - - - - -
Chlorobenzane - - - - - - -
Chlorofors - - - - - 0.2(0.4) 3.200.4)
Ethylbensens - - - - - - -
Methylene chloride - - - 0.4(0.0)  1.2(2.7) - 12.9(20.4)
1,1,2,2-Tetrachloroethene - - - - - - -
Tetrachloroethylene - - - - - - -
Toluene - 0.1(0.2) - - - - 2.044.5)
Trans-1,2-dichloroethylene - - - - - - -
1,1,1-Trichloroethane - - - - - - -
Trichloroethylens - - - - - - -
Trans~l,3-dichl > - - . - - - .
PRETICIDRS, TOYAL - 0.1¢0.9) - 0t0.1) 040.1) - 0t0.1)
e 11248 - 0.110.2) - - - - -
HETALS, TOTAL
Arsenic - 0.2(0.4) - - - - i
Beryllium 0.2(0.4) 0.2(0.3) - - - - 5.6(12.4)
Codaiun - - - - - - 6.0(13.2)
Chromium - - - 1.503.2) - - 96.7(213.3)
Copper 0.4(1.0) 0.0(1.8) - - - 1.500.2) 45.7(100.7)
Laad 0.901.9) 31.8(70.2) - - - 3.2(7.0) 47.81105.3)
Nercury - 010) - - - - 0(0.3)
Nickel - 0.9(2.0) - 1.403.) - - $5.1(121.4)
Selenium - 2.3(5.1) - - 0.711.%) - -
Silver - 0.4(1.0) 0.6(3.4) - - - 0.2(18.0)
Thallium - - - - - - -
zinc 0.6(2.0 119.6(26).7) 0.8{1.7) 0.7(2.6) 1.403.)  2.715.9) 136.6(301.1)
CYANIDES, TOTAL 61(0.2) 1.9(4.3) 0.3{0.3) 0.4{3.0) 7.001%.4) - 12.7(21.9)
PHEMOLE (4AAP) ole.1) 3.9(0.7) - 0(0) 4.2(9.3) 0.6 4.7(30.3)
CHLOAIMATED ASNTENES - - - -t - - 0,4(0.8)*
CHLORIMATED TOLUDES B.A. B.A. A, W.A. A A, [ A,

Dash (~) indicetes paramster analysed but mot quantified.

idencified and quantified at less thas 0.1 ky/day.
noa~priscity poliutast chiscobensenss and tweaty chleseteiuenes.

SEPA-priority poliutast chleccbensenss.

N.A. indicates paremeter mot analysed, Lero {0) iadicetes parameter
** gpecial acan conducted fer four




PAH Concentrationy in Water from Allied Chemical

Table 34

Outfalls to Buffalo River (R-7, Table 4)

COMPOUND Qutfall
001
FLUORENE ND*
PHENANTHRENE ND
ANTHRACENE ND
FLLUORANTHENE ND
McPHENANTERENE ND
PURENE 2.1
MeANTHRACENE ND
BENZOFLUORENE ND
BENZANTHRACENE 0.2
CHRYSENE 0.3
BENZO(e) PYRENE ND
PERYLENE ND
BENZO(b) FLUORANTHENE 0.2
BENZO (k) FLUORANTHENE 0.1
BENZO(a) PYRENE 0.5
DIBENZ (a,h) ANTHRACENE 0.1
BENZO(g,h,1) PERYLENE 0.2
INDENO(1,2,3-c,d)PYRENE ND
TOTAL 3.7

*ND - Not Detected.«

Concentration (ng/L)

Outfall
003
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PAH Concen

COMPCUND

FLUORENE

PHENANTHRENE
ANTHRACENE
FLUORANTHENFE,
MePHENANTHRENE

PYRENE

MeANTHRACENE
BENZOFLUORENE
BENZANTHRACENE
CHRYSENE

BENZO(e) PYRENE
PERYLENE

BENZO(b) FLUORANTHENE
BENZG (k) FLUORANTHENE
BENZO(a) PYRENE
DIBENZO(g,h,1) PERYLENE
BENZO(g,h,1) PERYLENE
INDENO(1,2,3~c,d)PYRENE

TOTAL

*ND - Not Detected

Table 35

ions in r from Buff; lor
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Table A.2

ter

Corcentration (ng/L)

Outfall
006

z35°000880053.5°535

N
w

Outfall
011

ND
ND
ND
6.0
ND
43
ND
ND
0.6
1.1
ND
ND




Table 36
rm Sewer Sediment Analyses for Priority and
Sel C Pollutants (R-21, Table A.2

(w/0)

”* w‘/ [ AN AN ] v

%0 Nffale R, o Casenevia Cr.

fres Slean mu” neer Ovehard Pork Ad.)
(i

10° 200/ @ ooV
Site to Sushes Cr. to Smshee Cr.
4 Kithy Ave. near Rt §
Y taekeuenns ()

Satopes{se/Peramptery

ACID SXTRACTABLES
Mensl - . = - - - -

SASR/NEUTRAL EXTRACTAMAES

Acensphthens
Anthracone

Sonse (a)anthrecons
Sonse (¢) pyrens

Sonae @) Llueranthens
Sonse (g, 1)peryiens
Bonss (X) £l usranthens
848 (2-athylhenyl}phthelate
Cheysene

Dibenss (a .h)anthrecens
1,2-Dichiorbonsene
1,3-dichlorobensene
1,4-Dichlorebensens
1,3=-Dichiorcheasidine
Ol-n-butyiphthelate
Di-n-ectylphthalate
Plusrantheme

rlverens
Nexachlotobensens
Nesachlorobutadiene
Indess(l,2,)-cd)pyrere
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gy
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Sensene

Aremomgthane
Chlorobensens
Chlorosthane
hlorofo s
Chioromsthane
1,1-Dichioroethans
1,1=Dich oroethylens
Trans-},2-dichlorsethylene
Sthylhen cene
Methyleas chloride
Tetrachlnrosthylene
Toluene

1,1,1-1r chlarcethene
Trichlornethyiene
rrichlor st luoromethane
vinyl ch'oside
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gy
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e
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t4
S-gndosulfan
Endosuifar sulfate
endrin
Neptachlor
Neptachlo:r epoxide

”?o

peR-1242
pea-1334 - - - 2.4 . -
PCO-1260 . . . . . -

NETALS, TOTAL

Antimony - - i 19
Arsenic 1.3 1 1.2 2.5
oryllium 0.4 2.9 - -
Cadniuve 4 1.6 0.7 0.8
hromium 2 ? 40 3¢
Coppet 4 74 " o
Lead 160 70 130 1w
MNercury 0.08 - - 0.02
Nichel 7.9 - “ £
Selenivm - - - - - -
Silver 2.0 - 1.8 - 4.7 1.3
m‘]‘u. - - - - - -
3ne 5 20 0 210 10 Rl

CYANIDES, TOTAL 4.0 29 - 1.8 - -
PNBNOLE (4AAP} 2.2 3.4 - 0.0 0.3 0.4
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3/ LT « Paramster sdemtitied but ot quancified
3/ 880 - Sterm sovar outfall

3/ €90 « Conbined sevme evertlov

4/ 38 ~ Stors sewer system sasple

3/ (CleCity, (Tiatamm, (vI=¥iilsge




Table 37

Flow

46 9,400 21,800

Sediment Discharge (cfs) (cfs) (cfs)
(Tons/day)

Clay .37 4,420 13,800

VF Silt «32 3,870 12,800

F Silt 032 3,870 12,800

M Silt 32 3,870 12,800

C silt 32 3,870 12,800

VF Sand .09 1,100 3,450

F Sand .09 1,100 3,450




Table 38
of Shoaling Rates (R-2

Summ:;

Station

20 25
YRS X YRS

15
YRS X

X Wws X
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Table 39
ncentration of Sel In i
Materi I imes Beach Confin
Di Facility, 241 (91 R-21

Concentraticn (ug/g) 3/

Parameter Maximum Mean
Arsenicl/ 58.9 22.7
Cadmiuml/ 13.3 1.9
Chromiuml/ 393 332
Copperl/ 269 251
Leadl/ 1,037 497
Mercuryl/ 9.4 4.8
Nickell/ 63 55
Zincl/ 1,854 1,283
Bis(2-ethylhexyl) ehthalatel/ 5.5 3.0
PCB (Arocior 1242))/ 1.0 0.7
PCB (Aroclor 1254)1/ 2.5 1.5
Aniline 2.8 2.3
1-Aminonaphthalene 4.1 2.1
N-Benzyl-ethylaniline 7.0 4.5
4,4'-Methylene-bis(N,N'-dimethylaniline) 1.4 0.9
p,p'-Benzylidene bis(N,N'-dimethylaniline) 4.7 3.3
Benzo(a)pyrenel/ 96 39
1,2-Dichlorobenzenel/ 9.8 3.5
1,3-Dichlorobenzenel/ 9.5 3.9
1,4-Dichlorobenzenel/ 22 12
Naphthalenel/ 20 14
Phenahthrenel/ 15 13
Anthracenel/ 13 9.7
Fluoranthenel/ 24 17
Pyrenel/ 21 17
Benzo(a)anthracenel/ 23 12
Chrysenel/ 26 14

17 EPA priority pollutant
2/ HNDy extracted

Compounds identified but not quantified incliude 4-(dimethyl-amino)
benzophenone, N,N,N',N'-tetramethylbenzidine, chlordane, toxaphene,
dimethyl phthalate, diethyl phthalate, dibutyl phthalate, benzylbutyl
phthalate, 1indane, heptachlor, aldrin, p,p'-DOE, dieldrin, endrin, p,p'-D0D,
p,p'-DDT, methoxyclor, mirex, and phenol.




Samples at Times Beach Confined Disposal Facility (R-21)

Parameter

Aluminum
Antimony 1/
Arsenic 1
Bartum
cadmium 1/
Chromium 1/
Cobalt
Copper

Lead 1/
Manganese
Mercury 1
Nickel 1/
Thall4um 1/
Zinc 1

Benzene 1/

chiorobenzene 1/
Ethylbenzene 1/

Toluene L

2-Chlorophenol 1/
1,2-Dichlorobenzene 1/
1,3-Dichlorobenzene 1
1,4-Dichlorobenzene 1/
1,2,4-Trichlorobenzene )/
N-nitrosodiphenylamine 1
Bis(2-ethylhexyl) phthalate 1/
Aniline

4-Chloroaniline
Naphthalene 1/

o-Xylene

Fluoranthene

Hexane

Table 40
Concentration of Parameters in Subsurface and Surface Water

Maximum

95,800
24

106
2,320
17

496
220
1,250
3,560
19,200

0.

659
ND
761,000

370
4,600
46
15

39
230
22
120
n
48

81

35
430
100
32

ND
2,500

96

Concentration (ug/L)
Sub-surface Water

”

Mean

33,810
8
67.3
929
10.2
223

73.3

472
1,33
1,752

0.32

219
ND
261,000

149

1,743
29.7
1.6

13
76.17
1.3
56.3
25.7

24

31
n.a

143
33.3
10.7

ND

1,533

Surface Water

(Single Sample)
30,000
31
115
331
39
758
ND
912

2,020
2,930

1/ EPA Priority pollutant
ND Not detected

Other organic parameters tentatively identified and semi-quantified
include: methylcyclopentane, 4-ethyl-2-methylhexane, 4-methylbenzeneamine,
2-chlorobenzeneamine, 3-ethyl-5-methylpyridine, 2,4-dimethylheptane, 1,3-
dimethylbenzene, 3-hexanone, 2-hexanone, 3-hexanol, 2-hexanol, and 1-hexanol.




Table 41
Concentrations of P eters in Subsurf; d Surface Water

Samples at Small Boat Harbor Site and Buffalo Outer

Harbor Site
Surface Water
Subsurface Water Single Sample
Mean Concentration Concentration
_(ug/L) (ug/L)
Buffalo Buffalo

Small Boat’ OQuter Small Boat Quter

. Harbor Harbor Harbor Harbor
Parameter Site Site Site _Site
Aluminum 3,690 5,030 234 1,680
Antimony 1/ 7 ND ND ND
Arsenic 1/ 44 17 ND ND
Barium 1/ 186 233 ND ND
Cadmium 1/ 9.8 6.2 ND ND
Chromium 1/ 122.3 102 ND 19
Copper 1/ 94.3 20.7 ND ND
Lead 1/ 357 124 ND 12
Manganese 3,426 5,110 39 amn
Mercury 1/ 0.3 ND ND ND
Nickel 1/ 47.1 ND ND ND
Tin 16 25.3 ND ND
Zinc V/ 11,136 14,600 14 124
Benzene 1/ 21.7 255 ND ND
Chlorobenzene 1/ 834 109 ND ND
Toluene 1/ ND 2.8 ND ND
Ethylbenzene 1/ 3.7 ND ND ND
1,3-Dichlorobenzene 1/ 20.7 ND ND ND
N-nitrosodiphenylamine 1/ 23.17 ND ND ND
1,4-Dichlorobenzene Y/ 8.7 ND ND ND
Bis(2-ethylhexyl) phthalate 1/ ND 20 ND ND
Acenaphthylene ND 7 ND ND
Phenanthrene 1/ ND 1.9 ND ND
Naphthalane 1/ ND 36.7 ND ND
0-Xylene 6 1.9 ND ND
Fluoranthene 1/ ND 8 ND ND
L7 EPA priority pollutant
ND Not detected

tentative

Additional parameters similar to those at the Times Beach site were
ly identified at these containment sites.




Table 42
Concentrations of Parameters in Soil Samples from Mobil
Qil Corporation-Site 141 (915040) (R-21)

Concentration (ug/g)
Parameter Haximum Mean
Methylene chioride 1/ 0.7 0.2
Ethylbenzene 1/ 0.09 0.02
Fluorotrichloromethane 0.04 0.00
Toluene 1/ 0.01 0.01
fluoranthene 1/ 38 10
Benzo(a)anthracene 1/ 15 4.1
Benzo(a)pyrene 1/ 15 4.1
Benzo(k)fluoranthene 1/ 15 3.7
Phenanthrene 1/ 46 1.9
Pyrene 1/ 3 7.9
Chrysene 1/ 15 4.1
Acenaphthalene 1/ 15 3.7
Anthracene 1/ n 2.7
Fluorene 1/ n 2.7
Benzo(k)fluoranthene 1/ 600 150

L/ EPA priority pollutant

Organic compounds tentatively identified and semiquantified include:
2-methylbutane, cyclohexane, methylcyclohexane, 1,2-dimethyl-cis-cyclohexane,
3-hepten-2-one, 1-methylpyrene, and hydrocarbons.




Table 43

Concentrations of P. eters in Four Soil Sample from McN. ton-

Brooks, Inc.-Site 138 (915034) R-21)

Concentration (ug/g)

Parameter Maximum Mean
Lead 1/ 520 175
Naphthalene 1/ 6 2
Acenaphthylene 1/ g 2
Acenaphthene 1/ 20 8
Fluorene 1/ 18 8
Phenanthrene 1/ 59 23
Anthracene 1/ 23 6
Fluoranthene 1/ 104 35
Pyrene 1/ 104 33
Chrysene )/ 84 21
Benzo(a)anthracene 1/ 89 23
Benzo(b)fluoranthene 1/ 5 1
senzo(k)fluoranthene 1/ 167 48
Benzo(a)pyrene 1/ 85 22
Undecane 2 0.4

Organic compounds tentatively identified include: 1,4-dimethyl-
benzene, 1,2-dimethylbenzene, 2-methylinaphthalene, 1-methylnaphthalene,
1,1-biphenyl, 1,5-dimethylnaphthalene, 2,3-dimethylnaphthalene,
4-methyldibenzofuran, and (1,1'-biphenyl)-4-carboxaldehyde.




Table 44

Concentrations of Parameters in Additional Soil Samples
from McNaughton-Brooks, Inc.-Site 138 (915034)

Concentration (ug/g)

Parameter Maximum Mean
Benzene 1/ 0.03 0.02
Ethylbenzene 1/ ‘ 0.1 0.6
Methylene chloride 1/ 0.2 0.07
Toluene 1/ 0.09 0.02
Fluoranthene 1/ 34.2 11.8
Naphthalene 1/ 1.2 2.8
Bis(2-ethylhexyl) phthalate 1/ 0.1 0.03
Benzo(a)anthracene 1/ 25.2 6.3
Benzo(a)pyrene 1/ 0.02 .005
Benzo(b)fluoranthene and

benzo(k%f]uoranthene 1/ 32.4 8.1
Chrysene 1/ 25.7 6.4
Pyrene 1/ 60.5 17.8
Acetone 0.5 0.1
2-Butanone 0.09 0.02
Carbon disulfide 0.007 0.002
4-Methyl-2-pentanone 0.2 0.05
Styrene 0.00 0.003
o-Xylene 0.6 0.3

17 EPA priority pollutant

Additional parameters tentatively 1identified and semi-quantified
are: 1,7,7-trimethyl-tricyclo (2.2.1.02,6) heptane, 1-ethyl-2-methyl-benzene,
tetrahydrofuran, 3-methyl-2-butanone, 1-pentanol, 2,6,6-trimethyl-bicyclo
(3.1.1) hepten-2-one, 1,3- and 1,4-dimethylbenzene, benzofuran,
cis-1,2-dimethylcyclohexane, 5-methyl-1-phenyl-hexane, 2-propyloxylbenzene,
1,3,5-trimethylbenzene, 1,2,3-trimethylbenzene, and hydrocarbons. The

presence of these volatile hydrocarbons suggests ¢ significant potential for
contaminant migration.




Table 45
Concentrations of Metals in Gr: water Samples from Alli
Chemical-Site 107 (91 R-21

Concentration (ug/L)

Parameter Maximum Mean
Copper 1/ 190 84
Lead 1/ 370 173
Nickel 1/ 900 313
Vanadium 30 13

L/ EPA priority poliutant

Analyses indicate low values for pH (3.9 maximum, 3.6 mean). These
pH values would enhance mobilization and seepage of inorganic contaminants to
the river.




Table 46

Concentrations of Parameters in Soil Samples from Buffalo Color
Corporation-Site 120-122 (915012-a,b,c) (R-21)

Concentration (ug/g)

Parameter Maximum Mean
Arsenicl/ 1,870 989
Chromium, totall/ 1,050 904
Chromium, hexavalent 3.2 1.9
COpperl/ 6,200 5,905
Leadl/ 57,600 41,900
Mercuryl/ 138 89
Nickell/ 103 82
Zincl/ 2,130 1,462
1-Naphthylamine 0.2 0.2
Benzidinel/ .0 1.0
Acenaphthenel/ 1.0 1.0
Naphthalenel/ 2.0 1.5
Fluorenel/ 1.9 1.5
Anthracenel// Phenanthrenel/ 9.6 5.2
Fluoranthenel/ 10 6
Pyrenel/ 6.7 3.8
Chrysenel// Benzo(a)anthracene‘/ 4.6 2.8
Benzo(b)fluroanthene._ / benzo(k}

fluoranthene,l// benzo(a)pyrenel/ 7.9 4.8
Dinitrotoluenel/ 1,000 500

17" EPA priority pollutant
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Table 53
Key to Polychlorincted Biphenyl (PCB) Nomencl
Desi International Union of an

Applied Chemis AC) Num R-11

PCB _(IUPAC)*® PCB Congener

15 4,4" Dichlorobiphenyl

28 2,4,4' Trichlorobiphenyl
44 2,2',3,5' Tetrachlorobiphenyl
49 2,2',4,5' Tetrachlorobiphenyl
52 2.2',5.5' Tetrachlorobiphenyl
70 2,3',4',5 Tetrachlorobiphenyl
87 2,2'3,4,5' Pentachlorobiphenyl
101 2,2',4,5,5' Pentachlorobiphenyl
138 2,2',3,4,4',5' Hexachlorobiphenyl
153 2,2',4,4',5,5' Hexachlorobiphenyl
180 2,2',3,4,4',5.5' Heptachlorobiphenyl

# IUPAC = International Union of Pure and Applied Chemists.




Table 54

Bs

D N Y T ey R Y Y Y T T T T Y L L PP Y P YT Y L LT g

52

- s YD e D S D D e D YD D s G D b P P PP P D L W TS WGP G R R TD GO A YD D R ) T SD D D GO CP D WD W W WD WD R W G R Y R P TR A 45 Om FB R 4D WP WD @ % W e

o ~3

10
12

13

BUFFALO RIVER
Coast Guard
Station
Pili~ 38 across
Tines Beach
Pilings under
skyway
Pilings grain
elevator
Across from
Allied Chemical
Cazenovia Creek
Bridge upgtream
from C. Creek
Past Grassy
Igland
Channel across
from bridge
Under highway
bridge
School Road

5.7
4‘9
5.5

6.0

6.5

006

LAKE ERIE OUTSIDE TIMES BEACH

14
19
20
22

INSIDE TIMES BEACH

24
25

Trangect Locations

D6
D7
b8
D8
E7
E8
E9

{float)

-2
OO —O

OO
. o o »
N — O

5.1
13.0
25.0
16.0
14.0
15.0
21.0
18.0
18.0

5.1
2.7
3.8

3.6

O = N >
[ -3

14.0
21.0

37.0
27.0
24.0
20.0
31.0
29.0
31.0

. » in
wet wel R-
PCB (IUPAC) #

49 44
3.2 7.7
2.0 0.1
2.8 0.1
2. 0.1
5.4 9.0
0.1 0.1
1.1 0.1
0.1 0.1
0.1 0.1
2.2 7.6
0.9 7.4
1.3 15.0
2.9 9.4
1.8 8.5
<0.1 0.1
10.0 4.7
16.0 10.0
27.0 23.0
17.0 13.0
18.0 12.0
22.0 45.0
24.0 19.0
22.0 16.0
23.0 16.0

9.1
3.5
5.0

4.5

<0.1
2.4

1.4

32.0
21.0
25.0
30.0
30.0
31.0
32.0

0.1

€0.1

0.1

4.9

<0.1

€0.1

1.3

0.4

QO OwW
— s 3O

2.6
<0.1

llo

<0.1
0.1

<0.1

<0.1
<0.1
<0.1
€0.1

oy D - O S S En e AR W S P P W D s Gu R e N G G TS AD SR D WD WD P LD SN G G SR EP TH W P AP D Ar ¢ GP P W s s S AD S W W S

% IUPAC = International Union of Pure and Applied Chemists.
* Numbers refer to gites in Figures 4 and 5.

(Continued)




Table 54 (Concluded)

D G D D D D D D D D YD D D D WA YD D L P Y R P D S G T D W b WS TP A A S P GRS D W SD GL M L B P D P W S N AR A G G D W W W e W P b

- PESTICIDES
STATION*" LOCATION 153 138 180 op- PP- HCB
DDE DDE
BUFFALO RIVER
1 Coast Guard station 7.3 7.3 4.3 1.4 4.2 1.4
3 Pilings across Times (0.1 <0.1 $53.0 0.9 2.3 0.1
Beach
4 Pilings under skyway <0.1 0.1 1.3 1.1 1.7 0.1
5 Pilings grain <0.1 0.1 1.3 0.9 1.0 0.2
elevator
6 Acrogs from Allied 9.6 0.4 7.3 1.2 2.5 1.6
Chemical
7 Cazenovia Creek 0.1 <0.1 0.2 0.1 0.4 0.8
8 Bridge upgtream from 0.1 0.1 3.6 0.1 0.9 1.2
C. Creek
9 Pagt Grasgy Island 0.1 0.1 3.2 0.1 0.7 <0.1
10 Channel across from (0.1 €0.1 <0.1 0.1 0.3 0.6
bridge
12 Under highway bridge 1.8 2.7 1.1 0.5 1.5 0.4
13 School Road 1.0 2.1 0.6 0.3 1.0 0.3
LAKE ERIE OUTSIDE TIMES BEACH
14 4.1 5.6 2.4 0.8 3.2 0.8
19 2.8 3.7 1.5 0.5 1.9 0.8
20 1.7 2.3 0.9 0.3 1.1 0.5
22 0.1 <0.1 0.1 0.1 0.1 0.6
INSIDE TIMES BEACH
24 <0.1 0.1 <0.1 1.8 6.8 2.4
25 0.1 <0.1 0.8 5.8 5.5 1.7
Transect Locations
D6 0.1 0.1 <0.1 8.2 7.6 2.4
D7 0.1 0.1 <0.1 5.9 4.9 1.6
D8 <0.1 0.1 0.7 2.5 6.6 2.2
D8 (float) €0.1 <0.1 0.6 3.5 8.2 2.6
E7 0.1 0.1 0.3 2.4 6.8 2.4
E8 0.1 <0.1 0.5 4.6 7.8 2.5
E9 0.1 <0.1 0.9 2.1 7.9 2.7
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Cadmiun

Chromium

Coppes

Izon

Lead

Manganese

Mercury

Rickel

Siiver

Zine

Acenaphthene
Acenaphthylene
Anthracens
Benzo(a)anthracene
Benzo{a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthens
Chrysens
Dibenzo(a,h)anthracens
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Napthalene
FPhenanthrene

Pyrene

alph-BHC

beta-8HC

Lindane (gamma~BEC)
Aldrin

Chlordane

Dieldrin

Endrin

Heptachlor
Heptachlor epoxide
Hexachlorcbhenzene
HMirex

p.p ODD

p,p DOE

p.p DDT

PC3s

Table 58

Typical Exposures for Incidental Ingestion of Water
While Swimming (3, Table 6.13)

Mean
1880
Cone. in
Water
(mg/1)

2.00E-03
2.00E-02
9.00E-03
1.90E+00
1.80E-02
1.802-01
1.70E-04
$.00E-03
2.002-05
2.90E-02
0.00E+00
0.00E+Q0
8.05E-03
1.942-03
1.06E-03
1 &E-0)
1.83E-04
0.00E+00
2.13E-03
0.0QE+00
2.49E-02
2.62E-02
1.87E-04
2.00E-01
3.36E-02
1.55E-02
0.00E+00
Q.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.01E-01
0.00E+00
0.00E+00
0.00Z+00
0.00E+00
0.00E+00
4.432-03

Ages 0-6 years

Intake
(MG/XG-DAY)

0000000000000 ODIO0DO0OO0O0CO0DO0ODOO0OCDO0OO00O0O0O0O00DODOO0COOO

Ages 7-18 years

Intake
(MG/XG-DAY)

2,75E-11
2,752-10
1.242-10
2,812-08
2,20E-10
2.6802-09
2.342-12
8.88E-11
2.752-13
J.902-10
0.00E+00
0.00E+00
1.11E-10
2,672-11
1,46E-11
2.33E-11
2,52E-12
0.00E+00
2.95E-11
0.00E+00
3.43E-10
3.681E-10
2.58E-12
2.78E-09
4,.82E-10
2.13E-10
0.00E+00
0.00E+00
0.00E+00
0,00E+00
0,00E+00
0.00E+00
0.00E+00
0.00E+00
1.32z-0%
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Ages 19-70 years Lifetime

Intake
(MG/XG-DAY)

1.208-12
1.28E-11
5.77E-12
1.22£-09
1.03E-11
1.21E-10
1.092-13
3.212-12
1.282-14
1.862-11
0.00E+00
0.00E+00
$.16E~12
1.24E-12
8.792-13
1.182-12
1.18E-13
0.00E+00
1.382-12
0.00E+{0
1.60E~"1
1.33:-%
1.202-7%
1.282-10
2.182-11
9.91E-12
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
6.45E-11
0,00E+00
0.00E+00
0.002+00
0.00E+00
0.00E+00
0.00E+00

Intake
(MG/XG-DA

3.87E-12
j.ee-11
2.352-1)
5.30E-09
4,.342-1)
3.382-10
A.822-13
1.422-11
5.872-18
8.228-11
0.00E+00
0.00E+00
2.232-11
$.502-12
3.00E-12
5.228-12
5.20E-13
0.00E+Q0
6.092-12
0.00E+00
7.0722-1})
700213
5.312-13
5.68E-10
9.562-12
4.382-11
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.895E-10
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00




! X r Incidental Ingestion of

Cadmium

Chromium

Copper

Iron

Lead

Manganese

Meseury

Rickel

Silver

Zine

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)Zluoranthene
Chrysene
Dibenzo(s,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3~cd)pyrens
Napthalene
Fhenanthrene

Pyrone

alph-35C

beta~-BEC

Lindane (gaema-3HC)
Aldrin

Chlordane

Dieldrin

Endrin

Beptachlor
Heptachlor epoxide
Hexachlorobenzens
Mizrex

p,p DDD

p.p DDE

p.p DDT

PCBs

Table 59

Water While Swimming (3, Table 6.14)

Worse case

1988 Ages 0-8 years

Cone. in
Water Intake

(mg/L) (MG/XG=DAY)

4.00E-03
2.00E-02
1.30E-02
3.76E+00
2,90E-02
4,22E-01
2.60E-04
8.00E-03
2.00E-03
4,408-02
1.208E-01
2.51E-01
6.71E-02
1,53E-02
4.46E-03
3.23E-03
2.24E-03
2.432-03
4,67E-03
1.352-03
5.872-02
7.95E-02
2.37E-03
S.81E-01
1.35E-01
S.86E-02
7.30E-02
4.60E-03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.80E-03
0.00E+00
1.83E-01
0.00E+00
0.00E+00
4.062-08
2,74E-08
1,082-05
4.43E-03

0000000000000 0CO0000000000000000000O0OCO000COOO

Ages 7-18 years

Intake
(MG/KG-DAY)

5.502-11
2.75E-10
1.78E-10
5.172-08
3,.99E-10
5.81E-08
3.588-12
1.102-10
2.732-13
6.06E-10
1.73E-09
J.46E-09
9.23E-10
2.10E-10
6.14E-11
4,45E-11
3.082-11
3.38E-11
8.42E-11
1.88E-11
8.08E-10
1.09E-09
3.272-11
8.00E-09
1.86E-09
8.24E-10
1.00E-10
6.33E-11
0.00E+00
0.00E+00
0.00E+00
0.00E+00
7.98E-13
0.002+00
2.492-09
0.00E+00
0.00E+00
5.59E-14
3.76E-14
1.49E-13
6.10E-11

Ages 19-70 years Lifetime

Intake

(MG/KG=DAY)

2.
1.
8.
2.
1,
2.
1.
S.
1.
2.
8.
1.
A,
9.
2.
2.
.
1.
2.
8.
3.
s.
1.
.73E-10
.88E-11
.842-11
.80E-12
.95E2-12
.00E+00
.00E+00
.00E+00
.00E+00
LJ2E-14
.00E+00
. 16E-10
.00E+00
. 00E+00
.61E-15
.75E-18
.93E-13
,BAE-12

NP NODOFPOWOOOONSS»&WGW

s6z-12
2011
3e-12
412-09
seg-1l
712-10
872-13
13e-12
202-14
02e-11
oag-1t
812-10
JoE-11
798-12
86L-12
072-12
4g-12
s5re-12
998-12
8iz-13
178-11
102-11
522-12

Intake
(MG/XG-DA

1.135-11
3.678-11
3.602-11
1.07E-08
$.222-11
1.20E-09.
7.372-13
2.27%-11
$.672-14
1.252-10
3,57E-10
7.132-10
1.90E-10
4.3235-11
1.2€E-11
9.178-12
6.338-12
6.962-12
1.322-11
3.002-12
1.672-10
2.258-10
6.73E-12
1.63E-09
3.842-10
1.70E-10
2.072-11
1.30E-11
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.683E-13
0.00E+00
$.132-10
0.00E+00
0,00E+00
1.15E-14
7.76E-13
3.06E-14
1.20E-11




Typical Expos
Mean
1969
Cone. in
Water
(mg/1)
Cadmjum 4.00E-03
Chropiun 2.00E-02
Caopper 1.3CE-02
Izon J.78E+00
Lead 2.90E-02
Manganese 4,.22E-01
Mercury 2.80E-04
Nickel 8.00E-03
Silver 2.00E-05
Zine 4,408-02
Acenaphthene 1.26E-01
Acenaphthylene 2,51E-01
Anthracene 8.71E-02
Benzo(a)anthracene 1.53E-02
Benzo(a)pyrene 4, 46E-03
Benzo(b)fluoranthene 3.23E-0
Bengzo(ghi)perylene 2.24E-03
Benzo(k)fluoranthene 2.4SE-03
Chrysens 4,.67£-03
Dibenzo(a, h)anthracens 1.35E-03
Fluoranthene 35.87E-02
Fluorens 7.95E-02
Indeno(1,2,3-cd)pyrene 2.37E-03
Napthalene S.81E-01
Phenanthrene 1,35E-01
Pyrene $.98E-02
alph-BEC 7.30E-03
beta~BBC 4,60E-03
Lindane (gazma-BHC) 0.00E+00
Aldrin 0.00E+00
Chlozdane 0.00E+00
Dieldrin 0.00E+00
Endrin 5.80E-08
Heptachlor 0.00E+00
Heptachlor epoxide 1.81E-01
Hexachlorobenzens 0.00E+00
Mirex 0.00E+00
p,p DDD 4.06E-08
p,p DDE 2.74E-08
p.p DDT 1.08E-05
PCBs 4_43E-03

Table 60

for Con

. wi .

Ages 0-6 yeazs

Absorbed
Dose
(MG/KG-DAY)

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Table 6.15

t with Surface Water

Age specific exposure levels

Ages 7-18 years

Absorbed
Dose
(MG /KG-DAY)

5.50E-11
2.75E-10
1.79E-10
5.17E-08
3.99E-10
5.81Z-09
J.58E-12
1.102-10
2.75E-13
6.06E-10
1.73E-09
3.46E-09
9.23E-10
2.10E-10
6.14E-11
4.45E-11
3.08E-11
3.38E-11
6.42E-11
1.862-11
8.08E-10
1.09E-09
3.27E-11
8.00E-09
1.88E-09
8.24E-10
1.00E-10
6.33E-11
0.00E+00
0.00E+00
0.00E+00
0.00E+00
7.99E-13
0.00E+00
2.402-09
0.00E+00
0.00E+00
$.59E-14
3.76E-14
1.49E-13
8.10E-11

Ages 19-70 yesrs Lifetime

Absorbed
Dose
(MG/XG-DAY)

2.58E-12
1.20t-11
8.33E-12

- 2.412-09

1.882-11
2.712-10
1.872-13
$.13E-12
1.28E-14
2.082E-11
8.08E-11
1.81E-10
4.20E-31
9.79E-12
2.88E-12
2.072-12
1,40E-12
1.572-12
2.992-12
8.832-13
3.772-11
5.102-11
1.528-12
3.73E-10
8.682-11
3.84E-11
4, B8E-12
2.95E-12
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.72E-14
0.00E+00
1.16E-10
0.00E+00
0.00E+00
2.61%-15
1.75E-15
6.93E-15
2.84E-12

Absorbed
Dose
(MG/XG-DA

1.13E-11
5.872-11
3.68K-11
1.07T-08
§.222-11
1.20E-09
7.378-13
2.272-11
5.878-14
1.25E-10
3.572-10
7.13E-10
1.80E-10
4,32E-11
1.28E-11
9.172-12
6.35e-12
8.982-12
1.322-11
3.802-12
1.672-10
2.232-10
§.732-12
1.65E-09
3.84E-10
1.70E-10
2.07E-11
1.302-11
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.652-13
0.00E+00
$.132-10
0.00E+00
0.00E+00
1.15E-14
7.78E-13
3.08E-14
1.268E-11




Table 61

Reasona Ex

for

I immin, Tabl

Ages 0-6 years

Worse case

1985

Cone. in Absorbed

Water Dose

(mg/L1) (MG/XG-DAY)
Cadmiun 4.00E-03 0
Chronium 2.00E-02 0
Copper 1.30E-02 0
lron 3.7¢E+00 0
Lead 2.90E-02 0
Manganese 4,22E-01 0
Mercury 2.80E-04 0
Nickel 8.00£-03 0
Silver 2.00E-08 "}
Zine 4. 40E-02 0
Acenaphthene 1.26E-01 0
Acenaphthylene 2.51£-0% 0
Anthzacene 6.71E-02 0
Benzo(a)anthrecene 1.53E-02 0
Bento(s)pyrene &, 46E-03 0
Benzo(b)fluoranthene 3.23E-0) 0
Benso(ghi)perylens 2.24E-03 0
Bengo(k) fluoranthene 2.05E-03 [\}
Chrysene 4.67E-03 0
Dibenzo(a, h)anthracene 1.35E-03 0
Fluoranthene 3.872-02 0
Fluocene 7.95E-02 0
Indeno(1,2,3~cd)pyrene 2.37E-03 0
Napthalene 5.81E-01 0
Phenanthrene 1.35E-01 0
Pyzene S5.98E-02 0
alph-BBC 7.30E-03 0
beta-REC 4.60E-03 0
Lindane (gamma-BEC) 0.00E+00 0
Aldrin 0.00E+00 1]
Chiordane 0.00E+00 g
Dieldrin 0.00E+00 0
Endrin S.80E-08% 0
Heptachlor 0.00E+00 0
HSeptachlor epoxide 1,.81E-01 0
Nexschlozobenzene 0.00E+00 0
Mizex 0,00E+00 0
p.p 00D 4,06E-08 0
PP DD! 2, 7.!'05 [} Pl
p,p DOT 1.08E-08 0
ICBs 4,432-03 0

Age specific exposure levels

Agas 7-18 years

Absorbed
Dose
{MG/XG-DAY)

6.038-07
3.422-08
2.222-08
§.42E-04
4.95E-08
7.21E-08
4.443-08
1.372-08
3.428-09
7.52E-08
2.15E-08
4.29E-03
1.158-08
2.61E-08
7.62E-07
5.53E-07
3.832-07
4.192-07
7.87E-07
2.31E-07
1.00z-03
1.38E-03
4.0352-07
9.93E-05
2.31E-03
1.02E-05
1,25E-08
7.86E-07
0.00E+00
0.00E+00
0.00Z+00
0.00E+00
9.912-09
0.00E+00
3.09E-05
0.00E+00
0.00E+00
1.942~10
4, 67E-10
1.83E-00
7.38E-07

Ages 19-70 years Lifetime

Absorbed
Dose
(MG/XG-DAY)

4.842-08
2.328-07
1.51%-07
4,388-08
3.372-07
4.90E-08
3.028-09
9.292-08
2.322-10
5.11£-07
1.46E-06
2.92E-08
7.792-07
1.772-07
5.182-08
3.752-08
2.80E-08
2.852-08
5.428-08
1.572-00
§8.82E-07
9.23E-07
2.75E-08
8.75E-06
1.57E-08
8.93E-07
8.47E-08
3.34E-08
0.00E+00
0.00E+00
0.00Z+00
0.00E+00
8.74E-10
0.00E+00
2.10E-08
0.00E+00
0.00E+00
4.728-11
3.1ee-11
1.232-10
5.15E~08

Absorbed
Dose
(MG/XG-DA

1.528-07
7.588-07

4.93E-07 "

1.43E-04
1.102-08
1.80K-038
9.865-09
3.038-07
7.50K-10
1.87K-08
4,.708-08
9.53k-08
2.54K-08
5.79K-07
1,60R-07
1.23E-07
8,48E-08
9.30K-08
1,778-07
5.128-08
2.23K-08
3.012-08
$.00K-08
2.20E-03
5.142-C8
2.272-08
2.7272-07
1.742-07
0.00E+00
0.00E+00
0.00E+00
0.00Z+00
2.202-09
0.00E+00
§.86E-08
0.00K+00
0.,00E+00
1.542-10
1.04E-10
4,310E-10
1.68E-07




Cadaium

Chromium

Copper

Izon

Lead

Manganese

Mercury

Rickel

Silver

Zine

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Bengo(k)fluoranthene
Chrysene
Dibenzo(s,h)anthracene
Fluoranthens
Fluorene
Indeno(1,2,3-cd)pyrene
Napthalene
Phenanthrene

Pyrene

alph-B88C

beta-BHC

Lindane (genma-BHEC)
Aldrin

Chlordane

Dieldrin

Endrin

Septachlor
Heptachlor epoxide
Hexachlorobenszene
Mirex

p.p D0DD

p.p DOE

p.p DOT

PCBs

Table 62

TR A

Typical Exposures for Dermal Contact with -Susp_ended
Sediments While Swimming (3, Table 6.17)

Ages 0-6 years
Mean
1889

Conc. in Absorbed
Sediments Dose

(g /kg) (MG/XG-DAY)}

8.00E-01
1.20E+01
4.40E+01
2.88E+04
§.30E+01
5.00E+02
3.20E-01
3.00E+01
0.00E+00
2.49E402
0.00E+00
0.00E+00
1.80E-01
6.10E-01
9.50E-01
1.65E+00
4.50E-01
0.00E+00
6.90E-01
0.00E+00
1.57E+00
3.30E-01
4.50E-01
3.108-01
7.70E-01
9.30E-01
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4.00E-02
0.002+00
0.002+00
0.00E+C0
0.002+00
0.00E+00

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Ages 7-18 years

Absorbed
Doase
(MG/XG-DAY)

2.54E-08
3.812-04
1.40E-03
9.182-01
2.002-03
1.502-02
1.05E-08
9.53E-04
0.00E+00
7.912-03
0.002+00
0.00E+00
S.72E-08
1.94E-05
3.02E-0%
5.24E-08
1.43E-03
0.00E+00
2.19E-05
0.00E+00
A, 90E-0S
1.05E-08
1.43E-05
9.85E-06
2.45E-05
2.93E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.27E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Ages 19-70 years

Absorbed
Dose
(MG/XG~DAY)

1.04E-08
2.91g-08
1.07g-04
6.98E-02
1.53E-04
1.212-03
7.992-07
7.282-03
0.002+00
6.03E-04
2.00E+00
0.00E+00
4.36E-07
1.482-08
2.30E-08
3.99£-08
1.09E-08
0.00E+00
1.872-08
0.C0E+D0
3.802-08
7

1

7

1

2

0

0

0

0

0

0.
0.
9.
9.
0.
0.
0.
0.
0.
0.

.
.
.

.99E-07
.09z-08
.S0E-07
.86E-08
.252-08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
00Z+00
002+00
00E+00
68E-08
00E+00
00E+00
00E+00
00E+00
00E+00
00E+00

Lifetime

Absorbed
Dose
(MG/KG=DAY)

5.80E-08
8.69L-03
3.192-04
2.092-01
4.56E-04
3.622-03
2.392-08
2.172-04
0.00E+00
1.80K-03
0.00K+00
0.00E+00
1.302-~08
4.422-00
€.80E~08
1.202-03
3.26E~08
0.002+00
5.002-08
0.00E+00
1.34E-08
2.392-08
3.20E-08
2.23E-08
5.58E~08
6.74E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.90E-07
0.00E+00
0.00E+00
0.002+00
0.00E+00
0.00Z+00
0.002+00




Table 63
Reasonabl Ex for ntact wi

Busan Exposure Values

Ages 0-8 years Ages 7-18 yoars Ages 19-70 years Lifetime

Worse case

1985

Cone. in Absorbed Absorbed Absorbed Absorbed

Sediments Dose Dose Dose Dase

(mg/xg) (MG/KG-DAY) (MG/XG-DAY) (MG/XG-DAY) (MG/KG-DAY)
Cadmiues 4. 302+00 [} 1.372-04 1.042-08 3.122-05
Chromium 9.97E+01 0 3.172-03 2.412-04 7,22K-04
Copper 1.572+02 0 4,902-0) 3.80E-04 1.142-03
Iron 5.55E404 0 1,762+00 1.342-01 4.022-01
Lead 2.90E+02 0 9.348-03 7.122-04 2.13%-0)
Manganese 7.33E+02 0 2,.33£-02 1.772-03 5.312-03
Mercury 1.71E+90 0 5.43E-08 A 14E-Q6 1.24K-05
Mickel 4. 82E+01 o 1,532-03 1.172-04 3.402-04
Silver 8.50E-01 0 2.70E-05 2.06E-08 §.16K-08
2inc 1.20E+03 0 3,02E-02 2.91K-03 8.72E-03
Acensphthene 1.00E+00 0 3,18E-08 2.42E-06 7.242-08 |
Acenaphthylene 1.00E+00 0 3,18E-03 2.42E-08 7.242-08
Anthracene 1.S0E+00 Q 4,772-08 3.632-08 1.08E-03
Benzo(a)anthracense 4.80C+00 ] 1.52E-04 1.162-08 3.482-03
Bengo(alpyrene 4,00E+00 0 1.272-04 9.68E-08 2.90K-08
Benzo(b)fluoranthene 2,90E+00 0 9.21E-08 7.02E-08 2.102-05
Benzo(ghyr)perylene $.50E+00 0 1.75E-04 1.332-08 3.902-03
Benzo(k }fiuoranthene 2.20E+00 0 §,.99E-05 5.33E-08 1,568-03
Chrysens 1.50E+00 0 4,77E-03 3.63%-08 1.00E-08
Dibenszo(a, h)anthracene 6. 20E+00 0 1,972-04 1.50E-08 4, 40E-03
Fluozanthene 3.70E+00 0 1.18E-04 8,.96E-06 2.68E-03
Fluorene 1.00E+00 0 3.18E-05 2.42E-08 7.24X-08
Indeno(1,2,3-cd)pyrene 5.70E+00 0 1,81E-04 1.382-08 4,13E-08
Napthalene 9.00E-01 0 2.88E-035 2.182-08 8.52E-08
Phenanthrene 3.10E+00 0 9.83E-03 7.50E-08 2.252-08
Pyrene 3.60E+00 0 1.142-04 8.722-08 2.612-08
alph-8EC 4.60E-02 0 1.462-08 1.11E-07 3.33e-07
beta~BHC 2.90E-02 0 9.21E-07 7.02E-08 2.10E-07
Lindane (gamma-BEC) 0.00E+00 0 0.00E+00 0.00E+00 0.00E+00
Aldrin 0.00E+00 0 0.00E+00 0.00E+00 0.00E+00
Chlordane 0.00E+00 0 0.00E+00 0.00E+00 0.00E2+00
Dieldrin 0.00E+00 0 0.00E+00 0.00E+00 0.002+00
Endein 1.002-02 0 3.18E-07 2.42E-08 7.242-08
Beptachlor 0.00E+00 0 0.00E+00 0.00E+00 0.00E+00
Septachlor epoxide 7.20E-02 0 2.292-08 1.74E-07 §.228-07
HSexachlozcbenzens 0.00E+00 0 . 0.00E+00 0.00E+00 0.00E+00
Mirex 0.00E~00 Q 0.00E+00 0.00E+00 0,00E+00
p.p DDD $.00E-03 o ’ 1.59E-07 1.21£-08 3.62E-08
p.p DDE 1.90E-02 0 6,.04E-07 4.60E-08 1,38E-07
p.p DOT 1.30E-02 0 4.13E-07 3.15E-08 9. 42E-08
FCBs s 0 1,21E-04 9.20E-06 2.75E-05




Table 64

Typical Exposures for Ingestion of Contaminated Fish
3, Table 6.19

Lifetime Exposure

Intake
(MG/XG-DAY)
Cadmium 0.00E+00
Chromium 0.00E+00
Copper 0.00E+00
Iron 0.00E+00
Lead 0.00E+00
Manganese 0.00E+00
Mezcury 1.21E-03
Nickel 0.00E+00
Silver 0.00E+00
Zine 0.00E+00
Acenaphthens 0.00E+00
Acenaphthylene 0.00E+00
Anthracene 0.00E+00
Benzo(a)anthracene 0.00E+00
Benzo(s)pyrene 0.00E+00
Benzo(b)fluoranthene 0.00E+00
Benzo(ghi)perylene 0.00E+00
Benzo(k)fluoranthene 0.00E+00
Chrysene 0.00E+00
Dibenzo(a,h)anthracene 0.00E+00
Fluoranthene 0.00E+00
Fluorene 0.00E+00
Indeno(1,2,3-cd)pyrens 0.00E+00
Napthalene 0.00E+00
Phenanthrene 0.00E+00
Pyrene 0.00E+00
alph-BHC 0.00E+00
beta-BHC 0.00E+00
Lindane (gamma-BHC) 1.86E-06
Aldrin 1.86E-08
Chlordane 1.76E-0S
Dieldrin 0.00E+00
Endrin 0.00E+00
Heptachlor 0.00E+00
Heptachlor epoxide 0.002+00
Hexachlorobenzene 2.79E-06
Mirex 9.292-07
p.p DDD 0.00E+00
p,p DDE 0.00E+00
p.p DDT 5.762-05
PCBs 4. 742-04




Table 65

Reaso Ex for Ingestion of
ntaminated Fish (3, Table 6.2

Lifetime Exposure

Intake
(MG/XG-DAY)
Cadnium 0.00E+00
Chrzoaius 0.00E+00
Copper 0.00E+00
Iron 0.00E+00
Lead 0.00E+00
Manganese 0.00E+00
Mercury 2.45E-04
Nickel 0.002+00
Silver 0.00E+00
Zine 0.00E+00
Acensphthene 0.00E+00
Acenaphthylene 0.00Z+00
Anthracene 0.00E+00
Benzo(ajanthracene 0.00E+00
Bento(a)pyrene 0.00E+00
Benzo(b)fluoranthene 0.00E+00
Ber.zo(ghi)perylens 0.00E+00
Benzo(k)fluoranthene 0.00E+00
Chrysene 0.00E+00
Dibenzo(a,h)anthracene 0.00E+00
Fluoranthene 0.00E+00
Fluorense 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00
Napthalene 0.00E+00
Phenanthrene 0.00E+00
Pyrone 0.00E+00
alph-BEC 0.00E+00
beta-BBC 0.00E+00
Lindane (gamma-BHC) 3.77E-08
Aldsin 3.772-0%
Chlozdane 3.58E-08
Dieldrin 0.00E+00
Endrin 0.00E+00
Heptachlor 0.00E+00
Beptachlor epoxide 0.00E+00
Bexachlorobenzene 5.66E-0S
Mirex 1.80E-0%
p.p DDD 0.00E+C)
p.p DDZ 0.00E+00
p.p DDT 1.172-03
PCBs 9.62E-03




Cadaium

Chromium

Copperz

Iron

Lead

Manganese

Mercury

Nickel

Silver

Zinc

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluozanthens
Benzo(ghi)perylene
Benzo(k)fluozanthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthens
Fluorene
Indeno(1,2,3-cd)pyrene
Napthalene
Fhenanthrene
Pyrene

alph-BHC

beta-BEC

Lindane (gaoma-BHC)
Aldrin

Chlordane

Dieldrin

Endrin

Heptachlor
Heptachlor epoxide
Nexachlorobengene
Mizex

P.p DDD

p.p DDE

p.p DDT

PCls

Ages 0-8 years

Intake/ReD

0.
0,
0.

0.
0.
.
0.
0.
0.

0.

o

COO0O0OO0COO0O0O

S

00E+00
00E+00
0nE+00
NA

A

00E+00
00E+00
00E+00
00E+00
00E+00
00Z+00
NA

00E+00

.0UE+00
.Q0E+00
.Q0E+00
.Q0E+00

iments: T

Ages 7-18 years
Intake/RfD
S.

7.
2.

O WO rw~

OoOwWoOOoOO0OOO0OO0o

Table 66
Human Health Risk Resulting from Dermal Contact with

osz-02
192-02
B4Z-01
NA
NA

L94E-02
.A9E-02
.772-02
.00E+00
.96E-02
.00E+00

NA

.91E-08

NA

.25E-03
.62E~04

.GOE+00

LT}

ical Case (3, Table 8.1

Intake/RID

3.72-03
3.48E-03
2.012-02

NA

NA
8.052-03
2.862-03
3.632-03
0.002+00
3.012-03
0,00E+00

NA
9.50E-05
2.00E-05

NA
1.88E-04

NA
7.50E-05
NA
NA

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.45E-03
.00E+20
.00Z+00

CONVNOOoOOOOoOO

NA : denotes lack of RZD with which to compute heslth risk ratio

§§OONOOOOOO

Ages 19-70 years Lifetime

Intake/RLD

1.16E-02
1.842-02
6.01E-02
N

NA

1.812-02
7.972-03
1.092-02
0.00E+00

" 9.022-03

0.00E+00
NA
4,35E-08

NA

2.84E-04
5.98E-05
NA

5.612-04
NA

2.252-04
NA

NA

.00E+00
.00E+00
.00E+00
.GOE+00
.Q0E+00
.00E+00
.232-02
.00E+00
.00E+00

0.00E+00
NA

Litetime

Cancer Risk

2.64E-08




Table 67

Human Health Risk Resulting from Dermal Contact with

Cadmium

Chroaium

Copper

Izon

Lead

Manganess

Mercury

Nickel

Silver

Zine

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Bengo(k)fluoranthene
Chrysens
Dibenzo(e . h)anthracae
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pysene
Napthalene
Phenanthrene

Pyrene

alph-BEHC

beta-BHC

Lindane (gacma-BEC)
Aldein

Chlordane

Dieldrin

Endrin

Heptachlor
Heptachlor spoxide
Hexachlorobenzene
Mirex

p.p DDD

p.p DOE

p,p 0DT

FCBs

Water: Typical Case (3, Table 8.2)

Ages 0+8 yoars

Intake/RED

0.C0E+00
0.00E+00
0.00E+00

NA

NA
0.00E+00
0.0NE+00
0.C0E+00
0.00E+00
0.00E+00
0.00E+00

NA
0.00E+00

NA

NA

NA

0.00E+00
0.00E+Q0
NA
0.00E+00
NA
0.00E+00
NA
NA
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
NA
NA
0.00E+00
NA

Ages 7-18 years
Intake/RLD
.832-04

ASE-04
.90E-04

N

O N+ & 0 -
-
>
[, ]
1
o
(- J

-
-0
gn
™
v o8
QO
> »

[
w
e
™
1
o
w

0O, 000000
[ -4
o
m
+
Q
=]

0.00E+00
NA

Ages 19-70 yesrs Lifetime

Intske/RLD

4.842-05
4.38E-05
1.972-08

NA

NA
1.10E-08
6.58E-06
2.90E-06
7.74E-08
1.68E-06
0.00E+00

NA
3.11E-07

7.23E-06
7.81E-06
NA
5.81E-04
NA
5.98E-08

00O ®MOO0OO0O0OO
[=3
[=
[
+
(=
(-]

0.00E+00
NA

NA : denotes lack of RID with which to compute health risk ratto

Intake/RfD

1.52E~04
1.43E-04
6.AAE-03
NA

NA

3.582-08
2.15E-03
9.48E-08
2.532-07

" 5.802-08

0.00E+00
NA
1.02E-08
NA
NA
NA
NA
NA
NA
NA
2.36E-03
2.4uE-05

OONOOCOOOO
o
(=1
m
+
o
o

=
> -

NA
0.00Z+00
NA

Lifetime
Cancer
Risk

0.002+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.,00E+00
0,00E+00
0.00E+00
0.00E+00
0.00E+Q0
0.00E+00
0.002+00
0.00E+00
0.00E+00
0,00E+00
0.00E+00
0.00E+00
0,00E2+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.002+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.472-05
0.00E+00
0.00E+00
0.00E+0C

0.00E+00

0.00E+00

0.00E+00




Table 68

Human Health Risk Resulting from Incidental Ingestion
of Water: Typical Case (3, Table 8.3)

ASOS 0-6 yoars  pgeq 7-18 years  Ages 19-70 vears Lifetime Litetime
Intake/RfD Intake/RLD Intake/RED Intake/RfD Cancer Risk

Cadmium 0.00E+00 3.502-08 2.562-09 1.13g-08
Chroaium 0.00E+00 5.192-08 2.428-09 1.07%-08
Copper 0.00E+00 2.34E-08 1.092-09 4.82E-09
Iron NA NA NA NA

Lead NA NA NA NA
Manganese 0.30E+00 1.30E-08 6.08E-10 2.682-09
Mezcury 0.00E+00 7.80E-09 3.632-10 1.612-09
Nickel 0.00E+00 3.04E-08 1.602-10 7.09E-10
Silver 0.00E+00 9.172-11 4,272-12 1.892-11
Zinc 0.00E+00 2.002-09 9.302-11 - . 4,112-10
Acenaphthene 0.00E+00 0.00Z+00 0.002+00 0.00E+00
Acenaphthylens NA NA NA NA
Anthracene 0.00E+00 J3.69E-10 1.728-11 7.612-11
Benzo(s)anthracene NA NA NA NA
Benzo(ajpyrens NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA
Benzo(ghi)perylens NA NA NA NA
Benso(k)fluoranthene NA NA NA NA
Chrysens NA NA NA NA
Dibsnzo(a,h)anthracene NA NA NA NA
Pluoranthene 0.00E+00 8.58E-09 4.00E-10 1.77E-089
Fluozene 0.00E+00 9.03E~09 4.202-10 1.86E-00
Indeno(1,2,3~cd)pyrene NA NA NA NA
Napthalene 0.00E+00 6.89E-07 3.212-08 1,42E-07
Phenanthrens NA NA NA NA
Pyrene 0.00E+00 7.09E-09 3.302-10 1.462-00
alph-BHC NA NA NA NA
beta-B8C NA NA NA NA
Lindane (gasma-BHC) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aldrin 0.00E+00 0.00E+00 0.00Z+00 0.00E+00
Chlocdane 0.00E+00 0.00E+00 0.00Z+00 0.00E+00
Dieldrin 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0
Endrin 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heptachlor 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Neptachlor epoxide 0.00E+00 1.06E-04 4.96E-08 2.19E-05 2.39E-09
Bexachlorobenzene 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mirex 0.00E+00 0.00E+00 0.00E+00 0.00E+00
p.p DDD NA NA NA NA

p.p DOF nA NA NA NA

p.p DOT 0.00E+00 0.00E+00 0.00E+00 0.00E+00
PC2s NA NA NA NA

NA : denotes lack of RfD with which to compute health risk ratio




Table 69

Human Health Risk Resulting from Ingestion
of Fish: Typical Case (3, Table 8.4)

Cadniun

Chromius

Copper

Izon

Lead

Manganese

Mercury

Nickel

Silver

Zinc

Acenaphthene
Acenaphthylene
Anthracene
Benso(s)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracens
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Napthalene
Phenanthrene

Pyzene

alph-BBC

beta~-BAC

Lindane (gamwma-BEC)
Aldrin

Chlordane

Dieldrin

Endrin

Heptachlor
Heptachlor epoxide
Hexachlorobengene
Mirex

p.p DDT
PCBs

Litetinme

Intake/ReD

0.00E+00
0.00E+00
0.002+00
NA
NA
0.00E+C0
4,02E-02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
NA
0.00E+00
NA

0.00E+00
0.00E+00
NA
0.00E+00
NA
0.00E+00
NA
NA
8.19E-03
6.19E-02
2.94E-01
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.482-03
4.64E-01

Litetime

Cancer Risk

2.41E-06
3.16E-035
2.29E-05

4,74E-08

1.96E-03

NA : donotes lack of RfD with which to compute health risk ratio




Table 70

Total Human Health Risk Summed over all Pathways
(Typical Case) (3, Table 8.5)

Ages 0-8 years  Ages 7-18 years Ages 19-70 yvears Lifetime Lifetime
Chemical Intake/R£D Intake/RLD Intake/RD Intake/RfD Cancer Risk
Cadaiua 0.00£+00 5.152-02 3.92¢-03 1.17£-02 0.00Z+00
Chromium 0.00E+00 7.26E-02 5.532-03 1.652-02 0.002+00
Coppar 0.00E+00 2.64E-01 2.012-02 8.022-02 0.002+00
Iron NA NA NA NA 0.00Z+00
Lead NA NA NA NA 0.002+00
Manganese 0.00E+00 7.96E-02 6.062-03 1.81£-02 0.00Z+00
Mercury 0.00E+00 7.53E-02 4.292-02 4.822-02 0.00E+00
Nickel 0.00E+00 4,77E-02 3.632-03 1.08E-02 0.002+00
Silver 0.00E+00 1.14E-06 7.742-08 2.53E-07 0.00Z+00
Zine 0.00E+00 3.96E-02 3.022-03 9.02E-03 0.002+00
Acenaphthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene NA NA MA NA 0.002+00
Anthracene 0.00E+00 2.382-05 1.7¢E-08 5.36E-08 0.00Z+00
Bengo(a)anthracene NA NA NA NA 0.002400
Benzo(a)pyrene NA NA NA NA 0.00E+00
Benzo(b)fluoranthene NA NA NA NA 0.00E+00
Benzo(ghi)perylene NA NA NA NA 0.00E+00
Benzo(k)fluoranthene NA NA NA NA 0.002+00
Chrysene NA NA NA NA 0.002+00
Dibenzo(a.h)anthracene NA NA NA NA 0.002+00
Fluoranthene 0.00E+00 1.35E-03 1.022-04 3,08E-04 0.002+00
Fluorene 0.00E+00 3.74E-04 2.76E-05 8.46E-0% 0.002+00
Indeno(1,2,3-cd)pyzene NA NA NA NA 0.002+00
Napthalens 0.002+00 1.10£-02 7.692-04 2.462-03 0.002+00
Phenanthrene NA NA NA NA 0.00E+00
Pyrene 0.00E+00 1.07E-03 8.10E-05 2. 04204 0.00Z+00
alph-BAC NA NA NA NA 0.00E+00
beta=BEC NA NA NA NA 0.00E+00
Lindane (gacma<BEC) 0.00E+00 €.19E-03 6.19£-03 6.192-03 0.00E+00
Aldrin 0.00E+00 6.19E-02 6.192-02 £.19£-02 2.412-08
Chlordane 0.00E+00 2.94E-01 2.94Z-01 2.94E-01 3.182-08
Dieldrin 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.292-05
Endrin 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00Z+00
Heptachlor 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.002+00
Heptachlor epoxide 0.00E+00 1.422400 9.72E-02 3.16E-01 3.732-08
Hexachlorobenzene 0.00E+00 3.48E-02 3.48E-03 3.48E-03 0.00E+00
Mirex 0.00E+00 4.842-01 4.64E-01 4.64E-01 4.742-08
p.p DDD NA NA NA NA 0.00E+00
p.p DOE NA NA NA NA 0.00E+00
p,p DDT 0.00Z+00 1.152-01 1.152-01 1.15£-01 0.00Z+00
ECBs NA NA NA NA 1.962-05

NA : denotes lack of RfD with which to compute health risk ratio




Table 71

Human Health Risk Resulting from Dermal Contact with
Sediments: Reasonable Worst-Case (3, Table 8.6)

Ages 0-8 years Ages 7-18 years  Ages 18-70 years Lifatime Lifetime
Intake/ReD Intake/R2D Intake/RZD Intake/RED Cancer Risk
Cedaium 0.00E+00 2.73E-01 2.082-02 6.232-02
Chromium 0.00E+00 $.98E-01 4.552-02 1.36E-01
Copper 0.00E+00 9.401E-01 7.172-02 2.152-01
Iron NA 1.7 NA NA
Lead NA NA NA NA
Manganese 0.00E+00 1.162-01 8.872-03 2.662-02
Mercury 0.00Z+00 1.812-01 1.382-02 4.132-02
Nickel 0.00E+00 7.68E-02 5.83E-03 1.752-02
Silver 0.00E+00 9.00E-03 6.882-04 2.05E-03
Zine 0.00E+00 1.91E-01 1.462-02 4.36E-02
Acenaphthene 0.00E+00 5.29E-04 4,032-08 1.212-04
Acenaphthylene NA NA NA NA
Anthracens 0.00E+00 1.59E-04 1,21E-08 3.622-03
Benso(a)anthracene NA NA NA NA
Benzo(a)pyrene NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA
Benzo(ghi)perylens NA NA NA NA
Bengo(k)fluoranthene NA NA NA NA
Chrysene NA NA NA NA
Dibenzo(s,h)anthracene NA NA NA NA
Flueranthene 0.00E+00 2.94E~03 2.20E-04 6.70E-04
Fluorene 0.00E+00 7.90E-04 6.03E-0S 1.61E-04
Indeno(1,2,3-cd)pyrens  NA NA NA NA
Napthalens 0.00E+00 7.18£-03 S.ASE-04 1.63E-03
Phenanthrene NA NA NA NA
Pyzene 0.00E+00 3.812-03 2.91E-04 8.89E-04
alph-BEC NA NA NA NA
2.10E-08
beta-BHC NA NA NA NA
3.78E-07
Lindane (gamma-BHC) 0.00E+00 0.00E+00 0.00E+00 0.00E+400
Aldrin 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chlozdane 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dieldrin 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Endrin 0.00E+00 1.062-03 8.07E-05 2.01E-04
Heptachlox 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heptachlor epoxide 0.00E+00 1.76E-01 1.34E-02 4.01E-02 4.75E-086
Hexachlorobenzene 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mirex 0.00E+00 0.002+00 0.00E+00 0.00E+00
p.p DDD NA NA NA NA
8,60E-09
p,p DDE NA NA NA NA
4.68E2-08
p.p DOT 0.00E+00 8.26E-04 | 6.29E-05 1.88E-04 3.20E-08
FCBs NA NA NA NA
2.12E-04

NA : denotes lack of RfD with which to compute heslth zisk ratio



Table 72

Human Health Risk Resulting from Dermal Contact with
Water: Reasonable Worst-Case (3, Table 8.7)

Cadmium

Chrootum

Copper

Iron

Lead

Manganese

Mercury

Nickel

Silver

ine

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracens
Benzo(a)pyreme
Bengo(b)fluoranthene
Bengo(ghi)perylene
Benzo(k)fluoranthene
Chrysens
Dibenzo(a,h)anthracene
Fluozanthene
Fluorene
Indeno(1,2,3-cd)pyrene
Napthalene
Phenanthrens
Pyrene

alph-B8C

beta-38C

Lindane (gamma-BHC)
Aldrin

Chlozdane

Dieldrin

Endrin

Heptachlor
Neptachlor epoxide
Hexachlorobenzene
Mirex

p,p DOD

p.p DDE

p.p DDT

FCBs

Ages 0-8 yours

Intake/ReD

OQ0coOoOoOoOoQoooOoo

.00Z+00
.00E+00
.00E+00

Ages 7-18 years

Intake/RID

1.372-03
8.45E-04
4. 19E-04

NA

NA
3.60E-04
1.48E-04
6.83E-05
1.142-08
3.76E-08
3.59E-04

. 38E+00

.00E+00

.00E+00

NA

NA
3.692-08

NA

OCOoONOWOOOO
£
(=]
r
$
o
w

Ages 18-70 yeoars

Intake/RLD

9.202-08
4.38E-05
2.85E-05

NA

NA
2.452-05
1.012-08
4.64E-08
7.74E-08
2.552-068
2.442-05

NA
2.60E-06

1.70E-05
2.31E-03
NA
1.69E-03
NA
2.32E-05

NA

.00E+00
.00E+00
.00E+00
.00E+00
.25E-08
.00E+00
.62E-01
.Q0E+00
.00E+00

QO+ ONMNOOCOO

NA : denotes lack of RD with which to compute healtl risk ratio

Lifetime

Intake/RID

3.03E-04
1.43E-04
9.30E-05
NA
NA
8.00E-05
3.20E-05
1.32E-05
2.332-07
8.34E-08
7.98E-05
NA

8.482-08

5.57E-08
7.53E-05
NA
5.512-03
NA
7.56E-05

Lifetine
Cancer
Risk

0.00+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
G.00E+00
0.00E+Q0
0.00E+00
0.00E+00
0.90E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00K+00
0.002+00
0.00E+00
0.00E+00
1.74E-08
3.142-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
8.2402-05%
0.00Z+00
0.00E+00
3.70E-11
3.53E-12
1.39E-10
1




Cadmium

Chroaium

Copper

Izen

Lead

Manganese

Mercury

Nickel

Silver

Zine

Acenaphthene
Acenaphthylene
Anthracene
Bento{a)anthracene
Benzo(a)pyzene
Benzo({b)fluoranthene
Benzoighi )perylene
Bensotk)fluoranthene
Chrysene
Didbenzo(a.h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,.3-cd)pyzene
Napthalene
Phenanthrene

Pyrene

alph-BAC

beta-3HC

Lindane (gamma-BHC)
Aldrin

Chlordane

Dieldrin

Endrin

Heptachlor
Heptachior epoxide
Hexachiorobenzene
Mirex

Table 73

Human H isk R i m Incidental Ingestion

Ages 0-8 yeoars

Intake/RID

(-3¢~ -]

o

000QC00

0CO0OO0O0O0O0O0O0O

Water: Reasonable Worst-Case (3, Table 8.8)

.00E+00
.00E+00
.G0E+00

Ages 7-18 yesass

Intake/RED

[Z RV N

NLDOWB-N

©COoOHONOOOO

.10E-07
.19E-08
.38E-08

Ages 19-70 years Lifetime

Intake/RID

$.13z-09
2.422-09
1.87E-09

NA

NA
1.352-09
3.s56e-10
2.58E-10
4.272-12
1.412-10
1.352-09

NA
1.432-10

NA

NA

NA

NA

1.28E-09

NA

NA
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.24E-10
0.00E+00
8.92£-06
0.00E+0Q0
0.00E+00

NA : denotes lack of RfD with which to compute hoaltﬂ zisk ratio

Intake/RED

2.27E-08
1.07E-08
6.96E-09
NA

NA

5.98E-09
2.48E-09
1.13g-08
1.89E-11

. 6,242-10

S.95E-09
NA
6.34E-10

NA
4.16E-08
5.64E-09

0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.48E-10
0.00E+00
3.95E-05
0.00E+00
0.00E+00

Lifetime

Cancer Risk

1.30E-10
2.332-11

4.67E-09

2.77E-15
2.6AE-13
1,04E-14
9.68E-11



Cadmium

Chromium

Copper

Iron

Lead

Manganese

Mezcury

Nickel

Silver

Zine

Acenaphthene
Acenaphthylene
Anthzacene
Benzo(a)anthracene
Bengo(s)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benszo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluozene
Indeno(1,2,3-cd)pyzene
Napthalene
Phenanthrene
Pyzene

alph-BEC

beta-BAC

Lindane (gacma-BEC)
Aldrin

Chlozdane

Dieldrin

Endein

Heptachlor
HSeptachlor epoxide
Hexachlorobenzene
Mizex

p.p DDD

p.p DDE

p.p DOT

ECEs

Table 74

Human Health Risk Resulting from Ingestion of Fish
Reasonable Worst-Case (3, Table 8.9)

Litetime
Intake/R2D
.00£+00

.00E+00
.00E+00

000

o000 OGO
[~
[=]
™
+
[=
o

0.00E+00

NA

NA

NA

NA

NA

NA

NA
0.00E+00
0.00E+00

0.00E+00

NA

NA
.26E-01
.26E+00
.97E+00
.00E+00
.00Z+00
.00E+00
.G0E+00
.07E-02
.A3E+00

O N0 OO0 O WLrr

Lifetine

Cancer Risk

4.90Z-05
§.41E-04
4. 86E-04

9.62E-03

3.98E-04

...........................................

NA : denotes lack of RfD with which to compute health risk ratio




Table 75

Total Human Health Risk Summed over all Pathways
easonable Worst-Case Table 8.1

Ages 0-8 years Ages 7-18 yoors  Ages 19-70 years Lifetime Lifetime
Chemicsl Intake/R2D Intake/RID Intake/RED Intake/RfD Cancer Risk
Cadaium 0.00E+00 2,.73E-01 2.09E~02 8.26E-02 0.002+00
Chromium 0.00E+00 $.982-01 4.562-02 1.36E-01 0.00E+00
Copper 0.00E+00 $.41E-01 7.172g-02 2.1352-01 0.00E+00
Iron NA NA NA NA 0.00E+00
Lead NA A NA NA 0.00E+00
Manganese 0.00E+00 1.172-01 8.90E-03 2.68E-02 0.00E+00
Mercury 0.00E+00 9.982-01 8.312-01 8,58E-01 0.00E+00
Nickel 0.00E+00 7.86E-02 3.842-03 1.752-02 0.00E+00
Silver 0.00E+00 9.00E-03 8.086E-04 2.05E-03 0.00E+00
Zinc 0.00E+00 1,.91E-01 1.462-02 4,36E-02 0.00Z+00
Acenaphthene 0.00E+00 8.882-04 8.47E-08 2.00E~04 0.002+00
Acenaphthylense NA NA NA NA 0.00E+00
Anthzracene 0.00E+00 1,.97E-04 1.472-05 4, 472-05 0.00E+00
Benzo(a)anthracens NA NA NA NA 0.00E+00
Benzo(a)pyrense NA NA NA NA 0.00E+00
Benzo(b)fluoranthene NA NA NA NA 0.00E+00
Benzo(ghi)perylene NA NA NA NA 0.00E+00
Benzo(k)fluoranthene NA NA NA NA 0.00E+00
Chrysene NA NA NA NA 0.00E+00
Dibenzo(s.h)anthracene NA NA NA NA 0.00E+00
Fluoranthene 0.00E+00 3,.19E-03 2.401E-04 7.26E-04 0.00E+00
Fluorene 0.00E+00 1.13E-03 8.36E-05 2.56E-04 0.00E+00
Indeno(1,2,3-cd)pyzene NA NA NA NA 0.00E+00
Napthalene 0.00E+00 3,20E-02 2.232-03 7.14E-03 0.00E+00
Phenanthrene NA NA NA NA 0.00E+00
Pyzene 0.00E+00 4.158-03 3.14E-04 9.452-04 0.00E+00
alph-BHC NA NA NA NA 3.842-08
beta-3HC NA NA NA NA 8.92E-07
Lindane (gacma-2HC) 0.00E+00 1.26E-01 1.26E-01 1.26E-01 0.00E+00
Aldrin 0.00E+00 1.26E+00 1.28E+00 1.26E+00 4.90E-05
Chlozdane 0.00E+00 5.97E+00 5.97E+00 5.97E+00 6.41E-04
Dieldrin 0.00E+Q0 0.00E+00 0.00E+00 0.00E+00 4.68E-04
Endrin 0.00E+00 1.09E-03 8.29E-05 2.49E-04 0.00E+00
Heptachlor 0.00E+00 0.00E+00 0.00E+Q0 0.00E+00 0.00E+00
Heptachlor epoxide 0.00E+00 2.55E+00 1.75E-01 5.68E-01 6.72E-05
Rexachlozobengene 0.00E+00 7.072-02 7.07E-02 7.07E-02 0.00E+00
Mirex 0.00E+00 9.432+00 $.43E+00 9.43E400 $.82E-05
p.p DDD NA NA NA NA 8.73E-09
p.p DDE NA NA NA NA 4.602-08
p.p DDT 0.00E+00 2.342+400 2.34E400 2.34E+00 3.22E-08
PCBs NA NA NA NA 8.11E-04

NA : denotes lack of RID with which to coamputs health risk ratio
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Location of the Ruffalo River AOC
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Figure 4d. Buffalo River location map (6, Figure 6)
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Figure 6. Sediment sampling stations for USEPA V-GLNPO sub-

project 1, 1981 (R-21, Figure 4.3)
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Sediment sampling sites for sub-project 8, 23 and
27 (R-21, Figure 4.2)
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Figure 8b. Sediment sampling sites in Buffalo River and harbor
(2, Figure 1)
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Figure 8c. Sediment sampling sites in Black Rock Channel (2,
Figure 2)
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Figure 11. Sampling sites in study area of Buffalo River
sediment survey study by Erie County (R-4). (Transects
(735-751), cross-sectional positions (1-5), and segment
numbers are also shown)
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Figure 12. Area distribution of PAHs in Buffalo River sediment

survey study (R-4, Figure 12). Numbers within segments denote

rumber of individual PAHs of high concentration. Shaded segments
have eight or more individual PAHs of high Concentration
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Figure 13. Location of water quality monitoring stations in
the Buffalo River watershed (modified from R-16, Figure 2.6)
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Discharges with significant loadings to the
Niagara River (R21, Figure 2.1)
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Figure 18. Sites having a significant potential for contami-

nated migration (R-21, Figure 3.1)
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